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H

H/C atomic ratio
basalt, intrusion, 580741
carbon, organic, preservation, 711054
humic acid, 711049
kerogen, 711049
Neogene cores, organic geochemistry, 42A0471
protokerogen, hydrothermal effects, 640906
Quaternary sediments, 640926
shale, black, Cretaceous, 410866, 410869

H/C ratio
alteration, diagenetic, organic matter,

571308
Angola Basin, 751033

organic geochemistry, 750993
carbon, geochemistry, 610623
clay, black, geochemistry, 430635
Falkland Plateau, kerogen, 711006
Hess Rise, Albian sediment, 620941
humic acid, kerogen, 711049
hydrocarbon, aromatic, kerogen, 711049
insoluble organic matter
humic acid, 870892
kerogen, 870892

kerogen, sediment cores, 42B0740, 42B0743
laminated/nonlaminated sediments, organic

geochemistry, 640922
limestone, Cretaceous, 620882
Mesozoic sediments, organic matter, 360943
Mid-Pacific Mountains W, Aptian sediments,

620910
Middle America Trench, transect, 670605
organic geochemistry, 640880

Cabo San Lucas, 640879
Guaymas Basin, 640944, 640946, 640949
kerogen, 630848

organic matter
geochemistry, 640857
vertical distribution, 711006

petroleum generating potential, organic
matter, 640872

protokerogen, hydrothermal effects, 640905,
640906, 640908, 640909, 640910, 640911,
640912

Hachijo Jima Izu Ridge, 870130
Hachinohe Knoll, 560499, 560522
Hacienda Larga tuff, 150973
Hacienda Murcielago, 840838
hacksaw structure
mineral, heavy, 580661
Philippine Sea NE, mineral, heavy, 580661

Hadid Formation, Moroccan Basin, margin,
500813

Hadid limestone, Moroccan Basin, margin,
500811

Hadrynian Arches, Atlantic Ocean N,
Precambrian features, 801106, 801107

Hadrynian basement, basement, main features,
801111

hafnium, 540727, 670558, 670570
analyses, 920433
ash, 870684
hygromagmatophile (HYG) elements, 870684

Atlantic Ocean S, history, 740715, 740718,
740723, 740726, 740727

basalt
chemical variation, 340305, 340306
chemistry, 450447, 540679
Cretaceous, 511087, 511092
geochemistry, 260567, 260570, 260571,

490625, 550599, 550603, 590776, 590785
rare earth, 370581

basalt, altered
geochemistry, 540671, 580811, 580825
major element, 580875
trace elements, 580875

basement, geochemistry, 590743, 590745,
590747, 590751, 600622

Bauer Basin, basalt, 340239
Bermuda Rise, trace elements, 511137, 511138
bulk-rock compositions, minor element,

540639
crust, oceanic, hygromagmatophile (HYG)

elements, 650623
Galapagos Spreading center, basalt, 540756
geochemistry, 340218, 540765, 540766, 870699
Cenozoic sediments, 42B0543, 42B0544,

42B0597, 42B0599
magma, 540641, 870699

glass, chemical variation, 510977
hygromagmatophile (HYG) elements, 540727

geochemistry, 650629, 650631
Japan Trench
minor element, 870649
trace elements, 870649

low partition coefficient elements,
hygromagmatophile (HYG) elements, 600661

mantle, upper, trace elements, 460247
Mariana Islands

basement, 600617
fore arc, 600620

Mariana Trench, 600620
melting, partial, 460247
Mid-Atlantic Ridge

basalt, 450496
isotopes, 450545, 450547, 450549

mineralogy, 540765, 540766
minor element, East Pacific Rise, 650613
Nazca Plate, basalt, 340239
Pacific Ocean SE, basalt, 340218, 340220
Philippine Sea
minor element, 870645
trace elements, 870645

rare earth, 460243
rare earth elements
distribution, 590653
trace elements, 590666
tuff, 590660, 590661

sediment chemistry, trace elements, 350451
Shikoku Basin
minor element, 870645
trace elements, 870645

86Sr/87Sr ratio, 511137
rare earth elements, 511138

Suiko Seamount, trace elements, 550561,
550564

trace elements, 370581, 450545, 460243,
650594

Cretaceous, 511087, 511092
East Pacific Rise, 650613
geochemistry, 370573
magnetite, 450549
plagioclase, 450547

see also Hf
Hagman Formation, Philippine Sea,

Paleogene-Neogene, 310841
Haha Basin, 410164, 410424, 500801, 790894
Moroccan Basin, evolution, 500801

Hail Arch, Red Sea, geology, 230814, 230816
Haiti, 110878
Hakodate, 310008, 320005, 320394
Neogene diatoms, 310779

Hakone Volcano, 580236, 590702
basalt, pyroxene, 590701, 590702, 590703
basalt, altered

major element, 580875
trace elements, 580875

boninite, geothermometry, 600695
stratovolcano, 590701

Haleakala, 550005, 550573
Half-Degree Square, 240128, 240137, 240591
see also Indian Ocean W

halide, Red Sea, interstitial water, 230956
halite, 130679, 340616, 790514
Alboran Basin W

interstitial water, 130807
mineralogy, 130607

anhydrite, compressional wave velocities,
130596

Arabian Sea, history, 231122, 231123
Atlantic continental margin

interstitial water chemistry, 010411
mineralogy, 010354, 121132

Atlantic Ocean S, Santos Plateau, 391106,
391108

Atlantis II Deep, 230909
density, 230910
sonic velocity, 230910
thermal conductivity, 230909

Balearic Plain
compressional wave velocities, 130596
mineralogy, 130678
petrography, 130708, 130709, 130710

Balearic Rise
interstitial water, 130807
mineralogy, 130676

biostratigraphy, Messinian salinity crisis,
42A1139

Black Sea, interstitial water, 42B0648
bromide, 790517
bromine, chlorine, 42B0634
carbonate, 42A1211
chemistry, 42A0613, 42A0614, 42A0615,

42A0618, 42A0619
anhydrite, 42A0619
bischofite, 42A0615
boron, 42A0615
bromine, 42A0613, 42A0614, 42A0615,

42A0618, 42A0619
calcium, 42A0613
chemistry, mineralogy, salts, 42A0613
chlorine, 42A0613, 42A0615
clay minerals, 42A0614
continental origin waters, 42A0619
crystals, 42A0614
deposition, 42A0619
depositional environment, 42A0619
desiccation, 42A0619
evaporated seawater, 42A0618
evaporites, 42A0618
gypsum, 42A0614, 42A0618
NaCl, 42A0615
polyhalite, 42A0615, 42A0618, 42A0619
precipitation, 42A0619
Rb, 42A0613, 42A0615
salt, 42A0613, 42A0619
salt mineral, 42A0614
seawater evaporation, 42A0619
strontium, 42A0613, 42A0615, 42A0618
sulfoborite, 42A0614
sylvite, 42A0615

chert
geochemistry, 620725
petrology, 620725

clay, green, mineralogy, 700216
compressional wave velocity, Mediterranean

Sea, 130595
continental shelf, onshore geology, 400967
density, Red Sea, 230909
evaporites
Mediterranean Sea, 130706
Messinian, 42A0505, 42A0573, 42A0593,
42A0594, 42A0595, 42A0600

Miocene, 131235, 131236, 131237, 131239
Red Sea, 230917

fossils, minerals, rare and unusual, 340616
Hellenic Trough, interstitial water, 130807
Indian Ocean C, 240690
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Indian Ocean C (Cont.)
minerals, 240682

Indian Ocean E, mineralogy, 270535
Indian Ocean W
gypsum, 241062
mineralogy, 240814, 250848, 260573,

291173, 411066, 42A0377, 42A0386
interstitial water, 100620
basement, 100621
diffusive behavior, 42A0565
interstitial water chemistry, 240803

iodine, interstitial water, 42B0634
limestone, compressional wave velocities,

130596
lithology, 42A0182, 42A0235
marl, dolomitic, 130487, 130488
marl, pyritic, 130487, 130488

lithostratigraphy, Messinian salinity
crisis, 42A1139

lueneburgite, Miocene sediments, 42A0662
matrix, 130709
Mazagan Escarpment, 790511, 790514, 790520,

790522, 790904
Mazagan Plateau, 790396, 790397, 790500,

790825
Mediterranean Ridge, interstitial water,

130807
Mediterranean Sea, 42A0613
evaporites, 131207
lithostratigraphy, 131036
Messinian, 130676, 130678, 130679,

130680, 130689, 130690
mineralogy, 130607, 42A1157, 42A1158,
42A1161, 42A1162, 42A1164, 42A1165

Neogene, 131258
Messinian environments
Lago Mare, 42A1024
water budget, 42A1031

Mexico, Gulf of, interstitial water
chemistry, 100620

Mid-Pacific Mountains W, Aptian sediments,
620909

mineralogy, 540343
Neogene formations, paleogeography, 42A0921
Nile Fan, interstitial water, 130807
petrography, Balearic Plain, 130708
physical properties, 230909
potash, chemistry, 42A0614, 42A0615,

42A0618, 42A0619
recrystallization, 42A0594
Red Sea
density, 230887
dolomite, 230875
evaporites, 230823, 230824, 230830,

230835, 230841
geochemistry, 230982, 230992, 230994
interstitial water, 230956
sediment history, 230857
sonic velocity, 230909
thermal conductivity, 230909

Red Sea S, heavy metals, 231123
Rockall Rise, mineralogy, 101132
Scotian Shelf, Argo Formation, 790717
trace elements, distribution, 42A0506
Tyrrhenian Rise, interstitial water, 130807
Valencia Trough, interstitial water, 130807

Halle, Germany W, 200944
halloysite, 670519
claystone, basalt, 550707
Guatemala, trench, 670519
lithology, 210202
Lord Howe Rise, rhyolite, 210535
mineralogy, 210535, 210538
Pacific Ocean SE, clay-sized minerals,

350484
volcanics, mineralogy, 210535, 210538

halmyrolysis, 131034, 180908, 180911, 180912,
280864

alteration
basement, 690779
products, 450617

basalt, 511407
fission track chronology, 340452
glass, 370729
mineral assemblage, 511232
Paleomagnetism, 42A0883
petrology, 580847

basalt, altered
B201286, 511408
geochemistry, 580834

basement
alteration, secondary, 690779
geochemistry, 590747, 590749

Bermuda Rise, basalt, 340462
clay minerals, mineralogy, 140730
crust, oceanic, Costa Rica Rift Zone, 830187
deposition

bottom water, 250503
chalk, nannofossil, 250496
ooze, nannofossil, 250496

East Pacific Rise, sediments, 650382
Emperor Seamounts

mineralogy, 550470, 550473
petrology, 550582

ferromanganese sediment, sediment
chemistry, 190634

geochemistry, basalt, altered, 450617
glass, volcanic, chemical composition,

870713
magma, fractionation, 690779
magnetic oxides, petrology, 511427
Mediterranean Sea, lithostratigraphy, 131034
mudstone, petrology, 180911, 180912
normative mineralogy, groundmass, 370729
Panama Basin, sediments, 690393
rare earth elements, trace elements, 590665
Ross Sea, basement, 280864
silica, mineralogy, 140730
uranium, 340452
distribution, 370547, 370548, 370555

volcanic sediment, petrology, 330789
halogens, 42B0535
Hamana Ko Bay, 870606
Hammond Well, 930945, 930947, 930958
Hampshire Basin, 480425, 950377
Hancock Bank, 630914
hanging wall rotation, faults, fractures,

fault, listric normal, 870819
hanging-wall anticline

Nankai Trough
seismic reflectors, 870802
structural feature, 870806

regional setting, 870799
Hanish Island, 230754, 260987

Red Sea, geology, 230816
Hardabut Fault, Australia W, continental

margin, 270582
hardground

Goban Spur, evolution, 801212
postrift sediments, Campanian, 801176

hardground, phosphatic calcareous
Goban Spur, upper slope, 801195
stratigraphy and evolution, Goban Spur,

801182
upper continental slope, unconformities,

801172
harmotome
Atlantic Ocean S, mineralogy, 400547, 400548
ferromanganese sediment, 190630
Indian Ocean W, mineralogy, 400547, 400548

Harris Guyot, 890613
Hartford Basin, 790717

Shuttle Meadow Formation, 790716
harzburgite, 820526, 820527

alteration, products, 450616, 450617
basalt, basement, 240767
geochemistry, 650535
mineral, secondary, 450616, 450617

igneous rocks, 840947, 840949
Middle America Trench, 840954
ophiolite, Middle America Trench, 840804,

840806
sedimentary structure, 840950
whole rock chemistry, 370725

Haselgebirge, Alps, Austrian,
Permian-Triassic, 790523

Hashefela, foothills, 42B1208
Hatay, 760876
Hatteras, geophysical measurements,

continental rise, 440554
Hatteras Canyon, 950607
Atlantic Ocean NW, regional aspects,

110970, 110971
Hatteras Fan, 760745
Hatteras Formation, 760153, 760169, 760171,

760172, 760177, 760196, 760198, 760206,
760207, 760212, 760217, 760227, 760228,
760431, 760433, 760437, 760442, 760446,
760472, 760473, 760474, 760481, 760483,
760484, 760488, 760490, 760491, 760493,
760587, 760593, 760596, 760623, 760624,
760719, 760766, 760772, 760774, 760778,
760781, 760782, 760791, 760795, 760801,
760815, 760816, 760821, 760822, 760839,
760933, 800161, 930086, 930432, 930751,
930753, 930760, 930854, 930908, 931097,
931118, 931139, 931140, 931143, 931145,
931146, 931149, 931195, 931197, 931203,
931207, 931249, 931298, 931301, 931305,
931329, 931335, 931336, 931337, 931338,
931339, 931374, 931381, 950775

Albian-Barremian, 760016
calciturbidites, sediments, 760430
claystone, sediments, 760429
Cretaceous, 760032
lithology, 760766, 760777
major element, 760772
plain, 931299
pre-Campanian depositional history, 950775
sedimentation rate, organic matter, 760781
sediments, 760437, 760441
claystone, 760429, 760446
organic matter, 760441, 760485, 760491
petroleum generating potential, 760490,
760491

seismic horizons, 760671
shale, 760777
trace elements, 760774

Hatteras Plain, 010008, 010179, 010209,
010237, 010243, 010637, 020001, 020004,
020009, 020413, 020417, 110427, 110951,
110957, 111014, 390903, 410499, 411007,
430054, 430235, 430401, 430591, 430592,
440899, 500366, 510006, 510360, 670640,
720485, 760168, 930027, 931130, 931132,
931177, 931296

aptychi, Cretaceous, 440899
Atlantic Ocean NW, regional aspects,

110951, 110957
Cretaceous foraminifers, 440664, 440671
Mexico, Gulf of, regional aspects, 010631,

010637
ooze, radiolarian, 020417
Sohm Plain, 010291, 010637
turbidites, 510028

Hatteras Ridge, 930081, 930593, 930613,
931187, 931188, 931303, 931333, 931341,
931367, 931414, 931417, 950604, 950607,
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950800, 950802, 950804
deposition, 950800, 950802, 950804
North American Basin, 931196
sediment waves, 950607
shale, black, Cretaceous, 931195

Hatton Drift, 481100, 490861, 810035, 810036,
810076, 810097, 810105, 810452, 810479,
810612, 810683, 810685, 810688, 810692,
810695, 810696, 810698, 810699, 810862,
810870, 810872, 810873

alteration, products, 810733, 810734
Atlantic Ocean, margin, 481100
Atlantic Ocean NE, contourites, 810695
bottom current

erosion, 490864
sedimentation, 490864

bottom water, circulation, 941220
carbon isotope, 810872
clay minerals, 810683
contourites

Atlantic Ocean NE, 810695
bottom current, 810695, 810698
lamination, 810699
sediment composition, 810696, 810698
sedimentation, 810695
transport, 810699

geochemistry
basalt, 810733, 810734
concretion, polymetallic, 810715
nodule, 810715

lithostratigraphy, 810683
sediments, 941222
structural evolution, morphology, 481061

Hatton Ridge, 120363, 120372, 120395, 120909,
121130, 121186, 121188, 480166, 480167,
481061, 481065, 481078, 481086, 481087,
481145, 720504, 720509, 720968, 810008,
810035, 810111, 810256, 810277, 810294,
810298, 810304, 810307, 810453, 810482,
810541, 810549, 810550, 810552, 810670,
810677, 810683, 810688, 810689, 810725,
810739, 810743, 810784, 810823, 810889,
810913

alteration, products, 810739, 810740
Atlantic Ocean N, Precambrian features,

801106
geochemistry, Edoras Bank, 810739, 810740
Iceland Basin, W scarp, 121186
North Sea, Rockall Bank, 800287
Rio Grande Rise, subsidence, 720968
stratigraphy

northern rifted margin, 481065
Paleocene interval, 481075
Paleocene-pre-Oligocene interval, 481078
post-Eocene stratigraphy, 481087
postrift subsidence, 481086
sea floor spreading, 481083

structural evolution, morphology, 481061
Hatton-Edoras Bank, 810674, 810676, 810696
Hatton-Endoras Bank, 810815
Hatton-Fanghorn High, 481065

Rockall Rise SW, structure, 481065
stratigraphy

Rockall, 481065
southern rifted margin, 481065

Hatton-Rockall Basin, 120363, 120395, 120447,
121188, 121194, 121201, 121208, 360752,
38S0216, 380952, 390248, 47B0477,
480166, 480169, 480206, 480208, 480616,
481061, 481063, 481065, 481075, 481078,
481086, 810032, 810278, 810307, 810426,
810440, 810525, 810541, 810692, 810815,
810822

acoustic basement, Reflector, 5, 121188
Atlantic Ocean N, 121201

paleogeography, 121174

basement, high, 121189
basin margin, 121188
Cenozoic sediment, complete sequence, 121188
continental fragment, 121188
deposition, bottom current, 121189
depositional environment/age, 121188
detrital sediments, 121188
faults, 121201
faunal assemblages, 121188
Goban Spur, chronology, 800700
interstitial water, 121194
Ireland, 121188
lithology, 120447
marginal channels, moats, 121189
Oligocene unconformities, 121188
Oligocene-Eocene unconformity, 121188
reflectors, 121201
Reykjanes Ridge, 121188
Rockall, 121188
Rockall Bank, 121188
boundary, 120395
W flank, 121188

Rockall Plateau W, stratigraphy, 481061
Rockall Rise SW, structure, 481063, 481065,

481075, 481078, 481086
sea floor spreading, Atlantic Ocean N,

121188
sediment sequence, Miocene-Pleistocene,

121189
sedimentary sequence, 121188
seismic reflection, 121188
stratigraphy

basement, 481065
northern rifted margin, 481065
Paleocene interval, 481075
Paleocene-pre-Oligocene interval, 481078
post-Eocene stratigraphy, 481086
postrift subsidence, 481086
Rockall, 481063

structural evolution, morphology, 481061
tectonism, vertical, 121188
topography, 121201
unconformities, 121201
volcanic sediments, 480779, 480780

Haulalai, Hawaii, 550603
trachyte

geochemistry, 620956
rare earth elements, 620957

Haumuri Bluffs, 290027
hausmannite, mineralogy, manganese oxide,

540346
Havre Basin. See Lau Basin
Hawaii, 550005, 550006, 550007, 550008,

550022, 550533, 550599, 550600, 550601,
550603, 550660, 550677, 550685, 550687,
550735, 550749, 610697, 610765, 620009,
620658, 620956, 620957, 621025, 720461,
720476, 810801, 890456

Angola Basin, petrochemistry, 751102
bathymetry, Japan, 320393
dacite, conglomerate, 571285, 571286
geophysical data, Japan, 320393
lava flows, 511539
magnetic anomaly, Japan, 320393
rare earth elements, trachyte, 620957
regional problems, crust, 061301, 061302
rhyolite, conglomerate, 571285, 571286
sea floor, Japan, 320394
seamounts, ridges, volcanic origin, 330784
seismic reflection, Japan, 320393
Suiko Seamount, trace elements, 550567,

550568
volcanic rocks, petrography

magnetic anomaly, 200691
Mid-Pacific Mountains, 200674

see also Hawaiian Islands; Honolulu

Hawaii N, 621101, 780773, 860459
Hawaii NW
magnetic lineation, 080045, 151000, 170017,

180521, 190621, 190902, 200429, 200674,
200691, 200736, 210485, 220431, 250757,
291100, 320928, 330383, 330779, 340285,
340353, 390542

Honolulu, 050411, 200487, 200505, 330679
Kohala Volcano, 411111
lavas, 490842
seamount, 200667
sedimentary record, 320928
volcano, 050531

Hawaiian Arch, 050411, 050443, 070003,
070821, 070914, 170022, 330679, 621025

New England Seamounts, 330655
Pacific Ocean NE, 060643
Pacific Ocean W, equatorial, 071173

Hawaiian Islands, 050574, 050613, 060691,
061281, 061301, 071011, 071173, 160915,
170443, 180943, 190621, 200523, 200674,
200682, 220430, 320215, 320295, 320313,
320930, 320954, 330005, 330008, 330301,
330451, 330571, 330593, 330739, 330742,
330756, 330792, 330915, 330917, 330920,
330922, 370578, 411239, 430234, 430325,
430734, 430746, 430854, 540028, 550005,
550006, 550007, 550020, 550023, 550024,
550025, 550026, 550059, 550107, 550109,
550290, 550327, 550416, 550430, 550433,
550461, 550509, 550568, 550571, 550573,
550605, 550607, 550659, 550660, 550670,
550672, 550673, 550685, 550695, 550696,
550699, 550702, 550704, 550709, 550715,
550737, 550748, 550750, 550753, 550798,
550802, 550852, 550853, 610552, 610858

Atlantic Ocean NE, evolution, 411239
Atlantic Ocean S

history, 740727
Walvis Seamount, 391128

basalt
geochemistry, 550599, 550600, 550601,

550602, 550603
mineral chemistry, 550607, 550624, 550629
petrochemistry, 630712
Rb-Sr, 550695, 550696, 550703, 550704

chemistry, K/Ar age, 550685, 550688
chemistry, bulk, alkaline field, 630705
Geisha Guyots, 200682
geophysical, 060691
hot spot, 550007, 550008, 550016, 550017,

550018, 550019, 550289, 550290, 550433,
550536, 550567, 550696, 550703, 550748,
550750, 550852, 660678, 720971

melting anomaly, 550705
Indian Ocean W, regional aspects, 250757
Jingu Seamount, volcanics, 550685, 550686,

550688
lava lakes, 550584
Line Islands, tectonics, 330739, 330741
lithology, 330318
magnetic lineation, 170915, 320193, 320295,

320311, 400068
Midway, 550090
Pacific Ocean N
Meiji Guyot, 190900
plate movement, 190899, 190902, 190903

Pacific Ocean W, equatorial, 071173
Peter I Island, geology, 350347, 350354
Rio Grande Rise, subsidence, 720964, 720971
seamounts, bathymetry, 200505
seamounts, ridges, volcanic origin, 330781
sediment geochemistry, laterite, 550461
sedimentary record, magnetic lineation,

320928
spreading center, 621062
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Suiko Seamount, trace elements, 550559,
550563, 550567, 550568

volcanic rocks, ages, 550659, 550660, 550670
volcanic rocks, petrography

Horizon Tablemount, 200668
Necker Ridge, 200674, 200678
volcano, 200687

volcanism, 550014
volcano, 550006, 550010, 550019, 550020,

550021, 550059, 550067, 550116, 550511,
550559, 550563, 550567, 550670, 550851

volcano, shield, 330781, 550853
Hawaiian Islands W, 550660
basalt, Rb-Sr, 550696
Pacific Plate, tectonic evolution, 320930

Hawaiian Ridge, 050411, 050413, 050574,
060006, 060010, 060046, 060753, 070003,
070826, 071173, 320005, 320295, 320313,
320443, 320537, 320941, 320945, 320953,
430032, 430857, 550005, 550006, 550007,
550020, 550059, 550567, 550568, 550605,
550673, 550696, 550699, 550702, 550703,
550705, 550789, 550798, 550801, 550802,
550845, 550851, 620033, 620955, 621025,
621034, 621073

extrusion, volcanic, 920598
Pacific Ocean N, plate movement, 190902
Pacific Ocean NE, 060643
Pacific Ocean W, equatorial, 071173
regional problems, acoustic stratigraphy,

061303
sandstone, apron, 320540
Scan III survey, 060643
turbidites, 060643

Hawaiian Seamount, 160948, 170911, 200505,
320395, 550802, 860023

lithology, 320301
Pacific Ocean EC, geologic history, 090917

Hawaiian tholeiite, basalt, Melanesian Basin,
610698

Hawaiian Trough, 060643
Pacific Ocean NE, 060643

Hawaiian-Emperor Chain, 330005, 330011,
330126, 330318, 550005, 550006, 550007,
550008, 550014, 550015, 550018, 550019,
550020, 550023, 550290, 550521, 550533,
550536, 550568, 550659, 550660, 550661,
550662, 550670, 550674, 550677, 550685,
550688, 550695, 550696, 550699, 550702,
550704, 550705, 550737, 550801, 550848,
550851, 550852, 550853, 610859, 621023,
890098

basalt
Rb-Sr, 550696, 550704
Rb-Sr isotope, 550695

hot spot, 550005, 550198
experiment, 550005
source, 550024

Kamchatka, continuation, 550851
lithology, volcanism, 330318
Obruchev Seamounts, 550852
Suiko Seamount, trace elements, 550568
volcanic propagation chronology, 550659
volcanic rocks, ages, 550670, 550674

hawaiite, 550585
basalt
Fe-Ti oxide, 550640
mineral chemistry, 550607, 550608,

550615, 550617, 550632
chemistry, 550687
Emperor Seamounts

petrology, 550509, 550510, 550511,
550516, 550571, 550573

trace elements, 550585, 550586, 550587
Jingu Seamount, volcanics, 550687
lava flows, 330779

Peter I Island, geology, 350354
seamount chain
petrography, 330765
volcanism, 330779

volcanic rocks, ages, 550660, 550661,
550665, 550668, 550670, 550672

volcanic rocks, petrography, Mid-Pacific
Mountains, 200674

volcanics
Pacific Ocean C, 170438
petrology, 330758, 330765

hawaiite, non-nepheline-bearing, Jingu
Seamount, volcanics, 550687

hawaiite, sodic
volcanics

petrography, 330758
petrology, 330766

Hawke Bay, 210543, 291062
Hawley Ridge, 190570, 190799
Hayama Group, 190755
Hayes Fracture Zone, 820006, 820007, 820013,

820014, 820222, 820233, 820249, 820279,
820395, 820396, 820408, 820409, 820418,
820421, 820422, 820427, 820428, 820429,
820430, 820431, 820439, 820460, 820475,
820483, 820490, 820491, 820493, 820523,
820532, 820595

Atlantic Ocean NC, basalt, 820439
basalt, 820475

Mid-Atlantic Ridge, 820439
Pb isotope, 820499
trace elements, 820497, 820499

hygromagmaphile element, boundary, 820645
Magnetic Anomaly, 13, 820024
Mid-Atlantic Ridge, basalt, 820439

Hayes Fracture Zone N, 820222, 820223, 820598
Hayes Fracture Zone S, 820262, 820336,

820411, 820413, 820428, 820429, 820465,
820466, 820467, 820474, 820487, 820494,
820497, 820499, 820531, 820533, 820547,
820596

Magnetic Anomaly 5D, 820026, 820255
Haynesville, Va, 950429
haystack structure, 280055
haystacks, lava, 540048
Hazsnos, Romania, 210841
3He/4He ratio, 870861, 870862, 870863
Al, 870863
atmospheric contamination, 870862
B, 870863
Be, 870863
Bermuda Rise, basalt, 511122, 511125
Cenozoic volcanic areas, 870861
He, atmospheric, sources, 870862
Kuril Islands, gas, 870861
lithium, 870863
major chemistry correlation, 870862
major element, argillaceous sediments,

580721
methane, 870862
Mid-Atlantic Ridge, basalt, 870861
midocean ridge, 870861
Nankai Trough, 870861

gas, 870863
nitrogen, 870863
nuclear reaction, sediment, 870863
oxygen, 870863
pore gases

Japan Trench, 870861
Pacific Ocean SW, 901261

silica, 870863
subducation zone, forearc region, 870863
thorium, 870863
uranium, 870863

4He

Bermuda Rise, basalt, 511122, 511125
Costa Rica Rift, basalt, 690477
gas, inert, interstitial water, 200778,

200780
interstitial water, geochemistry, Guaymas

Basin, 640686
Mn, hydrothermal, accumulation, 920590

He, see also helium
Headon Beds, 480519, 481124
Heard Plateau

Indian Ocean W, regional aspects, 250743
Kerguelen Plateau, 250187, 250237, 250287,

250664, 250743
sea floor spreading, history, 250664

Heath Steele, New Brunswick, 340383
heavy metals
analyses, 060845
Arabian Sea, history, 231123
Atlantic Ocean

Cenozoic sediments, 140811
Cretaceous sediment, 140811

basalt, 830336
Cenozoic sediments, geochemistry, 450349,

450350, 450351, 450352, 450353, 450354
Cretaceous/Tertiary boundary, 730759
geochemistry, 450323, 450349
California, Gulf of, 640698
Guaymas Basin, 640708, 640712

Hess Rise, post-Jurassic sedimentation,
620819, 620820, 620821, 620825, 620826,
620827, 620830, 620831

Hess Rise N, post-Jurassic, 620805, 620806,
620807, 620810, 620816, 620817

Japan Trench, 561019
Mellish Seamount, post-Jurassic

sedimentation, 620833, 620834, 620835,
620837, 620839, 620840, 620841

Mid-Atlantic Ridge, geochemistry, 450349
muramic acid, microbial biomass, sediments,

42B0767
Pacific Ocean NW, geochemical history,

620786, 620787, 620789, 620793, 620797,
620802

Red Sea S, 231122, 231123
Ag, 231123
Ba, 231123
brines, hot, 231123
copper, 231123
halite, 231123
iron, 231123
local evaporitic strata, 231123
manganese, 231123
molybdenum, 231123
origin, elements, 231123
volcanic activity, 231123
zinc, 231123

sedimentation, geochemical aspects, 710433
Hebridean Tertiary Basaltic Province
mineralogy, 810784
tholeiite, depleted, geochemistry, 810784
trace elements, Thulean Volcanic Province,

810793
Hebrides, 480318, 810793, 810896
basalt, 810917

fracture zone, 540719
Tertiary, 810784

Ireland N, 380741
Hebrides Basin
clastic wedges, 580995, 580996
deposition, marginal basins, 300423

Hecho Basin, 920910
hectorite-saponite
mineralogy, Atlantic Ocean, 140730
silica, mineralogy, 140730, 140733

hedenbergite, basalt, petrology, 580852
Heezen Guyot, 610774, 890163
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Hekla, 220463, 38SO1O6
Helez borehole, Mediterranean Sea E, history,

42B1202
helium
basalt, gas, 450647
Bermuda Rise, basalt, 511121, 511122
bitumen, 450647
California, Gulf of, basalt, 650667
gas hydrate, 670591
carbon dioxide, 670591
ethane, 670591
methane, 670591
propane, 670591

hydrothermal deposits, origin, 540416
organic geochemistry, 640877
see also He

Hellenic Island Arc, 130005, 130010, 130323,
130356, 130692, 131015, 131027, 131029,
131031, 131034, 131039, 131112, 42A0338,
42A0870, 430889

islands, 42A1001
Mediterranean Sea, extension, 131017
tectonics, 131017

Hellenic Trough, 130005, 130010, 130183,
130232, 130243, 130323, 130341, 130596,
130609, 130610, 130668, 130714, 130731,
130742, 130829, 130934, 130944, 130949,
130971, 130980, 131015, 131021, 131027,
131029, 131034, 131039, 131046, 131112,
131291, 131341, 131343, 131360, 42A0306,
430889, 640523, 670701

anhydrite, compressional wave velocities,
130596

fill, 130273
interstitial water, 130806, 130807
interstitial water chemistry, 130809
isotopes, stable, evaporite mineral, 130788
limestone

compressional wave velocities, 130596
Cretaceous, 131112, 131113, 131114,

131115, 131117
Mediterranean Sea
lithified sediments, 130727
lithostratigraphy, 131026, 131027,

131029, 131031, 131034, 131038
Tyrrhenian, 131291, 131293

mineralogy, 130609, 130610, 130668, 130669
calcite, 130609, 130610, 130669
chlorite, 130610, 130668, 130669
dolomite, 130610, 130669
feldspar, 130669
K-feldspar, 130668
Kaolinite, 130610, 130669
mica, 130610, 130668, 130669
montmorillonite, 130610, 130668, 130669
ooze, dolomitic, 130686
palygorskite, 130610
plagioclase, 130610, 130668
quartz, 130610, 130668, 130669
turbidites, 130714

oxygen isotope, 130794
petrology, 130668, 130669
plain, 130268

sapropel, petrography, 130714
subduction rate, 870790
tectonics, 131015, 131017

Hellenides, 110802, 110806, 130742, 760873
Tethys, Mediterranean Sea, 42A0944

Helmstadt, glauconite, 730630
Helvetic nappes, 400687
hematite, 730668, 730673, 830339
alteration, products, 511274, 810735,

810737, 810740
alteration, low-temperature, 340423
mineralogy, 260533, 511183

Argentine Basin, mineralogy, 361025

ash, mineralogy, 38SO1O5
Atlantic continental margin, mineralogy,

100337, 100729, 100771, 110755, 110771,
121130

Atlantic Ocean N
Mediterranean Sea, 110811
mineralogy, 020330

Atlantic Ocean NW, lithology, 110909, 110916
Atlantic Ocean S, mineralogy, 040326
Atlantic Ocean W, mineralogy, 040326
basalt
alteration, 511183
Blake Basin, 760713
electrical resistivity, 260507, 260508
Fe-Ti oxide, 550639, 550644
mineral composition, 050534
mineral, secondary, 340423
mineralogy, 110875, 270553, 411104
opaque mineralogy, 260533, 260543, 450410
petrology, 160633, 330577, 411104

basalt, alkali andesine, mineral
composition, 180943

basalt, oceanic, Melanesian Basin, 610648
basement, mineralogy, 110875, 270553
Bermuda Rise, basalt, 511149, 511201,

511206, 511209, 511211
chert

geochemistry, 620721
petrology, 620721

clay, 010540
Neogene, 010585

clay, red, 020418
claystone, basalt, 550707, 550709
Costa Rica Rift, chalk, 690397, 690398,

690403
Costa Rica Rift Zone, basalt, 830222,

830230, 830259
cristobalite, 020418
deposition

chalk, nannofossil, 250493, 250495
ooze, nannofossil, 250493, 250495

dolosparite, petrography, 800901
East Mariana Basin, sedimentary history,

890668, 890669
Emperor Seamounts, petrology, 550582
experimental production, 830236
Falkland Plateau, basement, 360896
gabbro, opaque mineralogy, 450410
Galapagos Fracture Zone, East Pacific Rise,

540404
geochemistry, 810740
mineral chemistry, 160633
Rockall Plateau, 810735, 810737

Hess Rise N, post-Jurassic, 620815
hydrothermal mineralization, 020421
Indian Ocean, mineralogy, 220694
Indian Ocean NE, Cretaceous, 220737
Indian Ocean W, mineralogy, 130606, 140677,

150850, 170518, 250845, 250847, 440516
inorganic geochemistry, sediments, rocks,

Hess Rise, 620693
iron, 010584
iron oxide, 010563, 220737
Labrador Sea, mineralogy, 101128
limestone, volcanic grains, 320537
lithology, 42A0157, 42A0226, 430334,

040081, 050411, 060044, 060059, 060248,
060390, 060559, 210202, 250193, 250293,
260138, 260299, 260331, 260365, 310052,
310173, 330045, 330112, 350031, 370241

ash, 130194, 140054
Callovian ()-Oxfordian, 110079
chert, 140139, 170153
clay, 140054
clay, red, 120682, 120765
evaporites, 130425

limestone, 170153
marl, nannofossil, 140090
mudstone, 140139
ooze, chalk, 140090
ooze, foraminiferal, 130424
Oxfordian-Kimmeridgian, 110057, 110079,

110226
Paleocene red sediments, 120166, 120167
sapropel, 130194
turbidites, 120765

Lord Howe Rise, rhyolite, 210535
Madagascar Basin, volcanic sediment, 250520
Mazagan Escarpment, 790514, 790520
Mazagan Plateau, 790837, 790838, 790842,

790843
Mediterranean Sea
Messinian, 130681
mineralogy, 130666

Mexico, Gulf of
mineralogy, 100337
regional aspects, 010637

mineral composition
basalt, 050534
basalt, alkali andesine, 180943
basement, 110875

mineral, heavy
Arabian Sea, 230497
Gascoyne Plain, 270524

mineral, secondary, 210535
mineralization, secondary, oxide minerals,

oxidative changes, 540809
mineralogy, 330541, 330542, 330543, 330544,

38SO137
ash, 38S0105
basalt, 270553
basalt, amygdaloidal, 220428
basalt, vesicular, 220428
diabase, 220416
ilmenite, 660725
zonation, 350322, 350323

Mossbauer spectroscopy study, Fe3 + , 950642
mud, terrigenous, diagenesis, 250456
Norwegian Sea, Greenland Sea, 38S0272
opaque mineralogy, 450410
Pacific Ocean, mineralogy, 310887, 310889
Pacific Ocean C, mineralogy, 330541,

330542, 330543, 330544
Pacific Ocean NW, mineralogy, 320549, 320550
Pacific Ocean SE, basalt, 340246
petrography, 660723
petrology, 540799
igneous rocks, 38SO1O5
iron oxide, 540801

phase chemistry, petrology, 340246
Philippine Sea, lithology, 061135
physical properties, clay, 061135
polymict breccia, clast, 600649
red beds, 38S0272
Red Sea

sediment history, 230858
uranium, 230943

rhyolite, mineral, secondary, 210535
Rio Grande Rise, 720593, 720595, 720596
sandstone
diagenesis, 770411
pyroxene, 320541

sedimentary structure, clay, 220739
sediments, Blake Basin, 760687, 760689,

760691
Shatskiy Plateau S, 200683
sill
mineral composition, 180939
mineralogy, 270553

spreading center, ore minerals, 540789
synrift sediments, Aptian, 801175
Tasman Sea, mineralogy, 300604
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tholeiite, 411104
mineral composition, 180939

thorium, 230943
turbidites, sand, 250444
Tyrrhenian Rise, mineralogy, 130608, 130667
Vigo Seamount, paleomagnetic results,

47B0604
volcanism, basalt, 050534
Wake Guyots, 200679

hematization, synrift sediments, Aptian,
801175

hemilaminite, 100071, 100089, 100091, 100096,
100117, 100121, 100126, 100167, 100168

lithology, sedimentology, 100009
hemilaminite, terrigenous clastic

lithology, 100314
sedimentology, Mexico, Gulf of, 100711

hemipelagite, 100089, 100096, 100167, 100168
carbon, organic

Shikoku Basin, 870878
trench-fill sediment, 870878

clay mineralogy, Shikoku Basin, 870633
correspondence analysis, Vigo Seamount,

47B0469
lithology, 100072, 100089, 100096, 100168
turbidites, 870617

Nankai Trough, 870644
accumulation rate, 870927
geochemistry, 870646
minor element, 870645
structural feature, 870806
trace elements, 870645

pelagic components, distribution, biogenous
components, 250487

Philippine Sea, 870646
regional setting, Shikoku Basin, 870798
sedimentary facies, sedimentation model,

870626
Shikoku Basin

faulting, 870802
vein, 870802

Hemmoor Transgression, Germany N, 480484
hemoilmenite
basalt, 830335, 830343
Fe-Ti oxide, 550644, 550649

mineral, primary, iron-titanium oxide,
810787

heptadecane
Middle America Trench, oceanic plate, 660569
pyrolysis-GCMS results, discussion, 950663

heptane
Black Sea, organic geochemistry, 42B0756
hydrocarbon, low molecular weight, 711034
hydrocarbon, Cj-C7, volatile organic

compounds, 571350, 571351, 571353
hydrocarbon, Cj-Cg

Baja California, 640763
Patton Escarpment, 630780

Mazagan Escarpment, 790744, 790745
Mazagan Plateau, 790749
Middle America Trench, 840955
preliminary organic analyses, 111018

Hercynian basement, 131253, 47B0633, 480038,
481044, 800010, 800393, 800423, 800441,
800905, 801158, 801191, 801194, 801201

Atlantic Ocean N, Precambrian features,
801106

Biscay, Bay of N, continental margin, 481028
Biscay, Bay of, thermal regime, 480289
continental margin, structural evolution,

481042, 481045, 481047, 481048
Europe NW, continental margin, 801187
geologic setting, 800983
Goban Spur
continental margin, 801158
evolution, 801203

upper slope, 801195
magnetic models, magnetic properties, 801143
Pendragon Escarpment, 801196

unconformities, 801172
postrift sediments, Campanian, 801176
prerift sequences, upper slope, 801173
regional geology, seismostratigraphy, 801191
stratigraphy and evolution

Goban Spur, 801182
Pendragon Escarpment, 801182

synrift sediments, 801173
upper continental slope, unconformities,

801172
Hercynian Fold Belt, 42A0953, 480292

Biscay, Bay of, thermal regime, 480292
Goban Spur, evolution, 801201

Hercynian Front
Atlantic Ocean N

basement, 801103
Paleozoic, 801107, 801109, 801111

Hercynian orogeny
Atlantic Ocean N, Paleozoic, 801108
Barremian-Aptian, 86Sr/87Sr ratio, 620782
basement, main features, 801111
continental margin, structural evolution,

481045
Goban Spur, evolution, 801200

hercynite
basalt, Fe-Ti oxide, 550644
mineralogy, gabbro, spinel-bearing, 600587

Hermes, 550674
Hero Fracture Zone, 350009, 350025, 350197,

350266, 350268, 350285, 350727, 350730,
350738

Pacific continental margin, geomorphology,
350285

Southeast Pacific Basin
evolution, geologic, 350727, 350730,

350738
sediment distribution, 350197, 350199,
350200

Herodotus Plain, 42A0903, 42B1216, 130325,
130355, 130383, 130731, 130735, 130739,
130743, 130978, 130980, 131221

evaporites, 42A1039
Mediterranean Sea E, history, 42B1216
Neogene formations, paleogeography,

42A0903, 42A0920
Herodotus Salt Lake, 42B1195, 42B1216
Mediterranean Sea E, history, 42B1216,

42B1219
Hess Archipelago, limestone, Albian, 620934
Hess Rise, 160949, 200505, 320005, 320076,

320233, 320247, 320395, 320434, 320719,
320784, 320785, 320786, 320788, 320929,
320930, 320931, 320941, 320942, 320945,
320950, 320951, 320952, 361000, 410041,
610560, 620009, 620013, 620014, 620157,
620158, 620173, 620199, 620200, 620202,
620207, 620214, 620221, 620222, 620225,
620283, 620284, 620288, 620289, 620296,
620329, 620330, 620346, 620358, 620361,
620363, 620365, 620366, 620372, 620374,
620377, 620391, 620397, 620402, 620404,
620407, 620419, 620471, 620473, 620474,
620476, 620482, 620491, 620497, 620529,
620537, 620539, 620544, 620545, 620546,
620549, 620552, 620554, 620556, 620559,
620571, 620572, 620575, 620595, 620598,
620617, 620626, 620627, 620628, 620637,
620638, 620639, 620641, 620657, 620658,
620661, 620664, 620666, 620667, 620668,
620685, 620759, 620773, 620775, 620801,
620805, 620812, 620814, 620816, 620817,
620818, 620819, 620827, 620829, 620830,
620831, 620839, 620840, 620841, 620843,

620849, 620855, 620860, 620861, 620863,
620895, 620951, 620955, 620956, 620959,
620962, 620964, 620965, 620973, 620975,
620977, 620983, 620999, 621005, 621006,
621009, 621011, 621012, 621023, 621024,
621025, 621031, 621032, 621034, 621035,
621040, 621041, 621044, 621047, 621053,
621057, 621061, 621062, 621067, 621069,
621070, 621073, 621084, 621090, 621110,
621113, 650957, 750510, 751010, 820833,
850472, 890339

accumulation rate, 621039, 621046, 621056,
621058

Barremian to Recent, 620637
acoustic basement, 621049, 621051
age, 621012
Albian, limestone, 620923
Albian sediment, organic geochemistry,

620939, 620940, 620941
altered volcanic rocks, stable isotope

composition, 620971
Angola Basin, Cretaceous, 751010
anisotropy, 620995
anorthite, basalt, 620967
ash, basalt, 620565
Atlantic Ocean SW, basin, evolution, 361000
authigenic material, 621046
barite, volcanics, 620971, 620972, 620973
barium, 621047
basalt, 620945, 620947, 620953, 620958,

621038, 621049, 621051, 621070
alkali, 620962, 621041
alteration, 620967
anorthite, 620967
clay, 620561
feldspar, 620967
geochemistry, 620947, 620958
mid-ocean ridge, 620967
mineral composition, 621039
oxide, 620947, 621039
rare earth elements, 620947, 620958,
621040

seismic reflection, 621049, 621051
tholeiitic, 620947, 620953, 620958,

620967, 621039
trace elements, 621039

basement, 620947, 620953, 620955, 620959,
621035, 621040

acoustic, 621049, 621051
trachyte, 620863

basin genesis, 310876
bathymetry, 621034
brecciation, trachyte, 620971
calcareous sediments, deposition, 621056,

621058
calcite, 620962
volcanics, 620971, 620972

calcium carbonate
carbon, organic, 620869, 620870, 620872
sedimentation, 920312, 920314

carbon, 621043, 621056
carbon isotope, 621044, 860515
volcanics, 620972

carbon, organic, 620869
carbonate, 621045
sediments, 621045
stratigraphy, 620571

carbonate compensation depth, 621039,
621045, 621056

chalk, 621036, 621039, 621043, 621045,
621051, 621058

chert, 621036, 621038, 621039, 621051,
621052

geochemistry, 620711, 620712, 620713,
620725

oxygen isotope, 620749, 620750



Hess Rise 411

chert (Cont.)
petrology, 620711, 620712, 620713, 620725
potassium-argon age, 620779

chlorite, 621046
clast, 621041
clast, volcanic, 620961, 621041
clay, 621039, 621045, 621046, 621049,

621056, 621058, 621071
clay minerals, 621046

trachyte, 620951, 620956
volcanics, 620973

clinopyroxene, 621042
chemistry, 620962

Costa Rica Rift, chalk, 690404, 690405
Cretaceous sediment, 790791
Cretaceous/Tertiary boundary, 620851
mineralogy, 620851, 620852

diagenesis, 621045
eolian, 621046, 621047
evolution, 620955, 620958, 621012
fault, 621034, 621051, 621070
feldspar
basalt, 620967
composition, 620967
trachyte, 620947, 620955, 621040
volcanic flow, 620967

formation, 620945, 620953, 620955, 620964,
620971

geochemical history, 620819, 620833
geochemistry, 620851, 620852, 620863,

620864, 620865, 620868
Cretaceous/Tertiary boundary, 620851
igneous rocks, 620955
post-Jurassic sediments, 620805, 620819,
620833

geologic evolution, 621032, 621041, 621053,
621058, 621062, 621070

geophysical measurements, 620975
heat flow, 621009
hydrogen isotope, volcanics, 620973
hydrothermal activity, 620971, 620973
igneous rocks, 621070
alteration, 620953
geochemistry, 620945, 620955
lithology, 621039
mineral composition, 621039
petrology, 620945, 620955

illite, 621046, 621047
inorganic geochemistry
Al, 620692
anoxic conditions, 620692
Ba, 620689, 620690
CaCO3, 620690, 620693
carbon, organic, 620691, 620692, 620693
CCD, 620688
chalk, 620693
chemical precipitation, 620692
chert, 620693
chromium, 620689, 620692
clay, 620688, 620693
Co, 620689, 620693
copper, 620689, 620692, 620693
geochemical gradient, 620690
glass, volcanic, 620693
hematite, 620693
impurities, 620693
iron, 620689, 620692, 620693
lanthanum, 620692
Li, 620692
limestone, 620690, 620691, 620693
living organisms, element concentrations,
620692

magnesium, 620692
manganese, 620689, 620692, 620693
molybdenum, 620689, 620692, 620693
nannofossil ooze, 620689, 620693

nickel, 620689, 620692, 620693
ooze, foraminiferal nannofossil, 620690
organic detritus reaction, 620692
oxide, hydrated, 620689
Pb, 620689, 620692
potassium, 620692
pyrite, 620690
rocks, 620692
sediment-water interface, 620690
shale, black, 620692
silica, 620691, 620692
siliceous microfossils, 620693
sodium, 620692, 620693
strontium, 620690
titanium, 620692, 620693
trace elements, 620692
trace metals, scavengers, 620689
trachyte, 620693
transition elements, 620692
V, 620688, 620689, 620692, 620693
zeolite, 620693
zinc, 620689, 620692
zirconium, 620692, 620693

iridium
Cretaceous/Tertiary boundary, 620847
distribution, 620847, 620849

labradorite, basalt, 620967
limestone, 620923, 621036, 621039, 621042,

621051, 621052, 621058, 621071
acoustic properties, 620999
Albian, 620923, 620929, 620930, 620933,
620934

Albian and Aptian, 620977
Cretaceous, 620877, 620879, 620881,

620882, 620883, 620884, 620885, 620886,
620888, 620889

lamination, 621044
organic matter, 621044
origin, 620877

limestone, organic-carbon-rich, origin,
620877

lipid, 620923
Albian, 620923
limestone, 620923

lithology, 621034, 621036, 621049, 621071
magnetic fabric, 620977
marl, 621047
microfossils, Tertiary Cretaceous, 320509,

320510, 320511, 320513, 320515, 320516
mineral, secondary, origin, 620971
mineralogy, 620851
montmorillonite, 620951
morphology, 621034
nephelinite, 620962
oceanic plateau, petrology, 620955
olivine, 620962
ooze, calcareous, 621045, 621047
ooze, carbonate, 621036
ooze, nannofossil, 620961, 621036, 621038,

621039, 621045, 621051, 621052, 621071
ooze, siliceous, 621039
organic geochemistry
Albian, 620939
Angola Basin, 750464

origins, 621034, 621041
oxide

basalt, 620947, 621039
trachyte, 620949, 620953, 620956, 621040

oxygen isotope, volcanics, 620972
oxygen minimum zone, 621058
Pacific Ocean, guyots, 620773, 620775
Pacific Ocean NW, geochemical history,

620801
Pacific Ocean S, sediment, 920305
paleogeography, 621052
Paleomagnetism, 620983

petrology, 620961
igneous rocks, 620945, 620955

phenocryst, 621040, 621041
basalt, 620967

Philippines, genesis, 310876
phillipsite, 620962
physical properties, 620975
plagioclase, 620962, 620967

basalt, 620947
trachyte, 620949, 620955, 621040

porcellanite, 621039
pore water, volcanics, 620973
post-Jurassic sedimentation, 620819,

620830, 620831, 620833
accumulation rate, 620825, 620826,
620827, 620831

Albian-Cenomanian, 620831
biogenic sediments, 620819
Cenomanian-Maestrichtian, 620831
chemical analyses, 620820, 620821, 620825
clay minerals, 620819
evolutionary trend, 620831
geochemistry, 620819
heavy metals, 620819, 620830
lithology, 620819, 620830
major geochronologic subdivisions, 620831
mineralogy, 620819, 620830
Paleocene, 620831
sediment chemistry, 620819
sedimentation, 620819, 620827, 620829,
620830, 620831

shallow-water basin environment, 620831
shallow-water region, 620819, 620831
trace elements, 620819

pyrite, 621036
volcanics, 620971, 620972, 620973

pyrite-marcasite, 620855
mineralization, 620855, 620856, 620857,

620858, 620859, 620860, 620861
rare earth elements
basalt, 620947, 620959, 621040
trachyte, 620950, 620956, 621041

sanidine, basalt, 620967
sapropel, Cretaceous, 620891, 620895, 620898
seamounts, bathymetry, 510028
sedimentary record, 320929

carbonate compensation depth, 320929
Japan Current, 320930

sedimentation, 621036, 621045, 621046,
621047

eolian, 621046, 621047
hiatuses, 621046

sedimentation rate, 620962, 621046
mass accumulation, 621056

sediments, 621047
accumulation rate, 621039, 621046,
621056, 621058

Albian, 620962
authigenic material, 621046
Campanian, 620962
carbon, 621043
carbon isotope, 621044
carbonate, 621045
carbonate compensation depth, 621039,

621045, 621056
Cenozoic, 621056, 621058
clast, volcanic, 620961, 621041
clay, 621046
Cretaceous, 620961, 621056, 621058
diagenesis, 621045
Eocene, 620962
eolian, 621046, 621047
lithology, 621036, 621049
Maestrichtian, 620962
Mesozoic, 621056
Miocene, 621056
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sediments (Cont.)
Paleocene, 620962
paleoenvironments, 621052
petrology, 620961
redeposition, 620962
seismic reflection, 621049

seismic reflection, 621049
seismic stratigraphy, 621047
siliceous sediments, deposition, 621056,

621059
smectite, 620962, 621040, 621045, 621046,

621047
basalt, 620947
trachyte, 620951, 620956
volcanics, 620973

subsidence, 621053
sulfur isotope, volcanics, 620972
tectonics, 620953, 620965, 620971, 621034,

621041, 621052, 621058, 621070
temperature, 621009
tholeiite, 620947, 620953, 620958, 621039
topography, 320395, 621034, 621047, 621070
trace elements
basalt, 621039
limestone, 621047
trachyte, 621040

trachyte, 620947, 620953, 620958, 621035,
621036, 621040

basement, 620863
brecciation, 620971
geochemistry, 620949, 620956
mineral composition, 620967, 620971,
621040

oxide, 620949, 620953, 620956, 621040
petrology, 620947, 620955
rare earth elements, 620950, 620956,

621041
seismic reflection, 621051
stable-isotope ratios, 620971
trace elements, 621040

triterpene, 790791
volcanic rocks, seismic properties, 621005
volcanics, 620967, 620971, 621035, 621041

altered, 620971
mineral composition, 620971
pore water, 620973
seismic reflection, 621051
stable isotope, 620971

volcanism, 620945, 620953, 620955, 620959,
620964, 620971, 621038, 621039, 621040,
621041, 621045, 621053, 621058

volcanogenic sediments, 620545
wollastonite, 620962, 621042

Hess Rise N, 620757
calcium carbonate, carbon, organic, 620869
chert

K/Ar age, 620779, 620780
oxygen isotope, 620749

geochemical history, 620805
limestone
Albian, 620934
Cretaceous, 620877, 620889

post-Jurassic, sedimentation, 620805,
620806, 620807, 620809, 620810, 620812,
620813, 620814, 620815, 620816, 620817,
620818

sedimentary sequences, 620759, 620761,
620767

Hess Rise S, 620199
calcium carbonate, carbon, organic, 620869

Hess Tablemount, 510028
Pacific Ocean W, guyot, 200655

heulandite, 47B0685, 580686
Assemblage IIA( + ), zeolite, 710395
Atlantic Ocean NC, Mesozoic sequences,

411007

basalt, petrology, 330577, 330580
basalt, oceanic, Melanesian Basin, 610654,

610657, 610659
chemical and mineral composition,

mineralogy, 070965
Costa Rica, continental margin, 840924
Costa Rica Rift Zone
basalt, 830221, 830222, 830232, 830234,

830237, 830239, 830250
stockwork-like zone, 830266, 830267,
830269, 830275

Daito Basin, 580686
deep-sea trench, sedimentary facies, 670610
diagenesis, slope sediments, 840577, 840588
East Mariana Basin, sedimentary history,

890668, 890669
geochemical history, sedimentation, 710406,

710436, 710437
Hess Rise N, post-Jurassic, 620815
Middle America Trench, transect, 670610
mineralogy, 390428
Norwegian Sea, Greenland Sea, 38S0440

heulandite-epistilbite, Costa Rica Rift Zone,
basalt, 830220, 830221, 830234

hexadecane
hydrocarbon, higher weight, 090889
organic geochemistry, California, Gulf of,

640877
pyrolysis-GCMS results, discussion, 950663

hexane
Balearic Plain, hydrocarbon, 130814
carbon, organic, 220671
chlorophyll, diagenesis, 571395
hydrocarbon, gasoline range, 220671
hydrocarbon, Cj-Cg, generation, 640776
Mazagan Escarpment, 790745
Mazagan Plateau, 790749
Middle America Trench, 840955
organic geochemistry, 640820, 640827

alkane, 640820
bitumen, 640820
carbon isotope, 640821

preliminary organic analyses, 42B0724,
42B0726, 42B0727

tetrapyrrole, geochemistry, 640803
hexane-benzene

organic geochemistry, 640827
carbon isotope, 640821
tetrapyrrole, 640820

hexane/methylcyclopentane ratio
hydrocarbon, low molecular weight, 711034
hydrocarbon, C2-C8, 711043

hexene, hydrocarbon, Cj-C8, Guaymas Basin,
640765, 640770

Hf, 820041
basalt

Costa Rica Rift Zone, 830140, 830141,
830153, 830201, 830207

Melanesian Basin, 610705, 610706, 610707
Mid-Atlantic Ridge, 820422, 820445
midocean ridge, 820396, 820449, 820450

hygromagmaphile element, 820460, 820461,
820464, 820467, 820468

see also hafnium
Hf/Ta ratio
basalt

Mid-Atlantic Ridge, 820502
midocean ridge, 820451, 820453

Hf/Tb ratio, basement, geochemistry, 590749
Hf/Th ratio, Atlantic Ocean N, mantle,

490846, 490847
HFS elements
basalt, geochemistry, 590781, 590784,

590785, 590786, 590788, 590789, 590794,
590795

basalt, altered

geochemistry, 580839
major element, 580889, 580892
trace elements, 580889, 580892

trace elements, 650594
HFS ions
basalt
alteration, 690755
geochemistry, 590783

basalt, altered
major element, 580890
trace elements, 580890

basement, alteration, 690755
Hidaka Mountains, 870570
Kamuikotan, orogenic belt, 560474, 560566
metamorphic belt, 560474, 560539, 870564
Pacific Ocean, guyots, 620773, 620774,

620775
Hidaka Trough, 560474, 560479, 560565
Hiera. See Vulcano
High Atlas Basin, 500809
Moroccan Basin, margin, 500811

High Atlas Mountains, 140964, 42A0822,
500759, 790523, 790927, 790931

Cretaceous, 790923
mobile belt, 790925
Moroccan Basin, margin, 500808
uplifting, 500786, 500813

High Atlas Mountains W, 760865, 790923
Cretaceous, 790924
Moroccan Basin
evolution, 500801
margin, 500811, 500813, 500816

High Plains, North America E, 360909
High Tatra Mountains, Barremian-Aptian,
6Sr/87Sr ratio, 620782
Hikurangi Trench, 901325, 901333, 901335
Chatham Rise, seismic stratigraphy, 901325,

901326
margin, 901326
seismic stratigraphy, North Mernoo Fault

Zone, 901334, 901335
Hikurangi Trench S, seismic stratigraphy,

accretion, 901332, 901333
Himalayas, 090924, 130971, 150773, 220403,

220407, 220411, 220489, 220723, 220818,
220825, 230005, 230169, 230490, 230498,
230505, 230508, 231121, 42A0945, 600575,
870624

Arabian Sea, history, 231121
deposition, depositional paleoenvironment,

250497
Ganges Fan, 220825
history, 220407

lithology, 220330
Pacific Ocean, Indian Ocean, 710957
Pacific Ocean EC, geologic history, 090924
Tethys, Mediterranean Sea, 42A0945
uplifting, 220818, 230212, 230518, 231001,

231121
Hindustan peninsula, 710754
Hispaniola, 020422, 150301, 150331, 151081,

780097
diagenesis, 020422

Hiva Oa, 160662
Hjaengefjeldet Formation, 810918
Ho
basalt, geochemistry, 430729
basalt, altered, geochemistry, 580811
Indian Ocean SE, 260548
Mediterranean Sea, mineralogy, 42A1164,

42A1165
petrology, geochemistry, 430729
see also holmium

Hoboken, 010003, 020001, 020004
Hochinohe Knoll, Japan Trench, geology, 870704
Hockley Dome, 010445
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Hodde Formation, Denmark, 800644
Hodder Volcano, 780094
Hojerup, Denmark, 210654, 210656
Hokkaido, 061289, 320933, 550365, 560465,

560474, 560482, 560554, 560556, 560566,
580887, 870286, 870394, 870434, 870555,
880155

axial zone, 870564
basalt, altered

major element, 580887
trace elements, 580887

Cenozoic sediments, 561097
clastic minerals, 561009
Erimo Seamount, 560558
Honshu, 560565
Japan, volcanic arc, 190824, 200361
metamorphic belts, 560464
Pleistocene, Pliocene foraminifers, 310693

Hokkaido E, 560194, 560473, 560565
coast, 560449
Wadati-Benioff zone, Sea of Japan, 560482

Hokkaido Fracture Zone, 860371
Hokkaido N, 560194, 870436
coast, 560522

Hokkaido Rise, 190011, 190555, 880039
Hokkaido Trough, 880006, 880018, 880020,

880042
Hokuroku, Tohoku Arc, geology, 870716
Holland. See Netherlands
Hollis Cliff, 210841
holmium, see also Ho
Holocene/Pleistocene boundary
changes
benthic foraminifers, response, 960631
biostratigraphic zonation, 960631
cool water indicator, 960631
depositional sequence, terrigenous, 960632
Ericson Zone, 960631
erosional, aggradational events, 960632
eustatic changes, 960632
Mississippi Fan, 960631, 960632
Orca Basin, 960631
Pigmy Basin, 960631, 960632
sedimentation rate, 960631
transitional interval, 960631
warm water indicator, 960631
Wisconsin interstadial, 960631

Mississippi Fan, 960591
Holstein Interglacial Stage, 42B0036
homohopene, hydrocarbon, aliphatic, cyclic

components, 660558
Hondeklipbaai, continental shelf, onshore

geology, 400967
Honduras, 150331, 670672, 670754, 840641,

840832
Guatemala, 660847
Middle America Trench
Central America, 670753
plutonic rock, 840954

platform, 670753, 670762
Hones Mountains, Southeast Pacific Basin,

evolution, geologic, 350730
Hong Kong, continental shelf, offshore, 261002
Honolulu, 060633, 060691, 070823, 170005,

200487, 320005, 320313, 320393, 550008,
550009, 550046, 550106, 550349, 550375,
550387, 550673, 550696, 550702, 550789,
550798, 550801, 550802, 620008, 621015,
910186, 910188

basalt, Rb-Sr, 550696
Pacific Ocean W, guyot, 200654

Honshu, 560004, 560194, 560474, 560482,
560486, 560558, 560950, 561027, 580875,
870384, 870564, 870570, 870685, 870762,
870780, 870795

basalt, altered

major element, 580875
trace elements, 580875

carbonate nodule, 561094
Cenozoic sediments, 561097
convergence, Izu, 870795
Cretaceous siliceous rocks, 561133
Hokkaido, 560565
island arc, tectonics, 870762
Izu, convergence, 870795
Japan, volcanic arc, 090921
Japan Trench, geologic setting, 870917
lithology
shelf, 310361
slope, 310361

middle trench slope, 870594
organic geochemistry, 571291
Paleogene-Neogene, 310837
coast, 310850

paleomagnetic results, Izu, 870780
Philippine Sea, Paleogene-Neogene, 310837,

310850, 310852
sedimentary facies, sedimentation model,

870626
Shikoku Basin, Izu, 870762
silicoflagellates, 310765
subduction rate, geologic constraint, 870795
tetrapyrrole, geochemistry, 630791
turbidites, sedimentation, 870627
volcanism, 560403

Honshu Deep Basin
fan, submarine, deposits, 310489
see also Sea of Japan

Honshu E, 870684, 870925
ash

glass, 870685
Nankai Trough, 870684

deep-sea terrace, Miocene, 870925
Honshu N, 560473, 560475, 560489, 560502,

560522, 560539, 560554, 560560, 560566,
560585, 580887, 870005, 870745, 870751,
870853, 870917

basalt, altered
major element, 580887
trace elements, 580887

basin genesis, 310875
forearc, sedimentary evolution, 560521
Japan, continental margin, 560502
Japan Trench, 870398
tectonics, 870745

Kitakami, 560539

Philippine Sea, Paleogene-Neogene, 310842
Philippines, genesis, 310875
Sanriku, 560489
sedimentary evolution, forearc, 560521
volcanism, 560403

Honshu NE, 560463, 860423, 870286, 870434,
870436

diagenesis, carbonate, 561117, 561118,
561119, 561121, 561123, 561125

Pacific Ocean EC, geologic history, 090921
Honshu NW

fan, submarine, deposits, 310489
petrology, 310528
Philippines, genesis, 310875
Pleistocene, Pliocene foraminifers, 310693

Honshu Ridge, 590405, 590407
Honshu W
Sea of Japan, 310007
volcanism, explosive, Neogene, 310587

hopane
Atlantic Ocean N, lipid, 38S0660, 500658
extractable organic matter, 800985
Hess Rise, Albian sediment, 620940
hydrocarbon, aliphatic, cyclic components,

660558
hydrocarbon, extractable, organic

petrology, 630822, 630827, 630833,
640840, 640841, 640850

hydrocarbon, triterpanoid acids, 241159
kerogen, organic geochemistry, 640887,

640890
laminated/nonlaminated sediments, organic

geochemistry, 640922
limestone, Albian, 620924, 620925, 620933,

620934
lipid
cyclic components, 610614, 610616
diagenesis, 630770, 630771, 640917
geology, 571386
hydrocarbon, aliphatic, 571372, 640914
hydrocarbon, cyclic, 630765
indication, 630769
Melanesian Basin, 610617
organic geochemistry, 640887, 640890
paleoenvironment, 660567
predominance, 610617
underlying volcanic complex, influence,

610616
Mazagan Escarpment, 790789, 790791, 790794,

790813, 790822
mud, terrigenous, organic geochemistry,

42B0752
organic geochemistry, 590647, 590648
Angola Basin, 750461
Cabo San Lucas, 640879
gulf mouth, 640879
hydrocarbon, nonaromatic, 271293, 571296
molecular markers, 630841

shale, organic geochemistry, 42B0752
sterane, 960789
triterpane, 960789

hopanoic acid
kerogen, organic geochemistry, 640890
lipid
organic geochemistry, 640890
paleoenvironment, 660567

organic geochemistry
Cabo San Lucas, 640879
molecular markers, 630844

hopanoid
alcohol, cyclic components, 660562
diagenesis, distribution, 660568
diagenetic assessment, 660569
hopanone, 660568

extractable organic matter, microbial
origin, 800985

hydrocarbon, nonaromatic, composition,
950655

ketone, 571387
cyclic components, 660561

limestone, Albian, 620929, 620932, 620934
lipid
diagenesis, 640917
indication, 630770
Japan Trench, 571386
paleoenvironment, 640916, 660567

shale, black, Cretaceous, 751029
hopanoid, aromatic, limestone, Albian,

620924, 620929, 620933
Hope Fault, 901327

Chatham Rise, seismic stratigraphy, 901327
hopene
diagenesis

diagenetic isomerization, 660568
origin, 660568

diagenetic assessment, 660568
hydrocarbon, aliphatic, cyclic components,

660558
hydrocarbon, extractable, organic

petrology, 630822, 630833, 640840,
640841, 640846, 640850

hydrocarbon, triterpanoid acids, 241159
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kerogen, organic geochemistry, 640887
laminated/nonlaminated sediments, organic

geochemistry, 640922
limestone, Albian, 620929, 620933
lipid, 571387

diagenesis, 630770, 640917
hydrocarbon, aliphatic, 571372, 640914
hydrocarbon, cyclic, 630766
indication, 630769
Melanesian Basin, 610617
organic geochemistry, 640887
paleoenvironment, 640916, 660567
paleoenvironmental assessment, 660567

Mazagan Escarpment, 790822
organic geochemistry

Cabo San Lucas, 640879
gulf mouth, 640879

shale, black
Cretaceous, 751029
thermal history, 711024

HOR. See Hatteras Outer Ridge
Hori Formation, 061289
Horizon 30
Mississippi Fan, 960434
accumulation rate, 960596, 960597, 960598
lower fan region, 960612
margin, 960613
middle fan, 960605

Horizon, see also Reflector, reflection
horizon

Horizon A*
Atlantic Ocean NE, evolution, 411228, 411232
Atlantic Ocean NW

acoustic stratigraphy, 430827, 430836
regional aspects, 110967, 110971
sedimentary evolution, 430812

lithostratigraphy, Horizon A, 430827, 430836
New England Seamounts, 430890
New Jersey Transect, 950811, 950813
tectonic history, 430812

carbonate compensation depth, 430812
Horizon A, 020424
acoustic reflector, 020424
allochthonous components, 020424
Atlantic Ocean E, 020424
Atlantic Ocean NE, evolution, 411230, 411232
Atlantic Ocean NW, 020424
acoustic stratigraphy, 430827, 430829,
430830, 430832, 430833, 430834, 430836,
430840, 430841

regional aspects, 110957, 110958, 110966,
110967, 110970, 110971

Atlantic Ocean S, Argentine Basin, 391115,
391117, 391121

Bahama Islands, 020424
Belem Ridge, Atlantic Ocean N, 040661
Bermuda Rise, 020424
Brazil Basin
depth, 040659
source, 040660

chert, Eocene, 020424
eastern extension, 020424
Grand Banks of Newfoundland, 020424
Lesser Antilles, 020424
lithostratigraphy, 430827, 430829
lower continental rise, 020424
Mexico, Gulf of, regional aspects, 010629,

010631, 010633, 010634, 010640
Mid-Atlantic Ridge W, lower flank, 020424
mud, radiolarian, 020424

Horizon A', Pacific Ocean NE, 060644
Horizon A
Pacific Ocean NE, 151091, 151092
reflection horizon, acoustic impedance,

040671

regional summary, 020415
seismic stratigraphy, 440537
silt, quartzose, correlation, 020419
Sohm Plain, 020413
sound velocity, 020423
westward extension, 020424
see also Atlantic S

Horizon AC, Atlantic Ocean NW, acoustic
stratigraphy, 430827, 430832, 430833,
430834

Horizon Ac

chalk, siliceous nannofossil, 950796
New Jersey Transect, 950811

stratigraphy, 950771, 950813
Horizon AT, Atlantic Ocean NW, acoustic

stratigraphy, 430827, 430830, 430832
Horizon Au

Atlantic Ocean NW, acoustic stratigraphy,
430827, 430836

chalk, siliceous nannofossil, 950796
New Jersey Transect, 950813

Horizon Av
Atlantic Ocean NW, acoustic stratigraphy,

430827, 430829
New England Seamounts, 430890

Horizon B
Atlantic Ocean NE, evolution, 411216,

411225, 411228
Atlantic Ocean NW

acoustic stratigraphy, 430827, 430841
regional aspects, 110951, 110954, 110971
sedimentary evolution, 430793

Atlantic Ocean S, Argentine Basin, 391115
lithostratigraphy, 430827
Mexico, Gulf of, regional aspects, 010629
New England Seamounts, 430890

Horizon B', Pacific Ocean NE, 060644
Horizon B
Pacific Ocean NE, 151092, 151105
regional problems, crust, 061302
seismic stratigraphy, 440537
Sohm Plain, 020413
tectonic history, limestone, 430793

Horizon Beta
Atlantic Ocean NW

acoustic stratigraphy, 430827, 430840,
430841

regional aspects, 110954, 110967, 110971
lithostratigraphy, 430827
regional problems, crust, 061302
Sohm Plain, 020413

Horizon Blue, New Jersey Transect, 950811,
950813

Horizon D, Blake Basin, origin, 760667
Horizon F, Atlantic Ocean S, Argentine Basin,

391117
Horizon Gold, sedimentary evolution, 430817
Horizon M, Mediterranean Sea E, history,

42B1206
Horizon Merlin, New Jersey Transect, 950811
Horizon R

Southeast Pacific Basin
evolution, geologic, 350739
sediment distribution, 350206, 350224,

350226
Horizon S, Southeast Pacific Basin, sediment

distribution, 350219, 350226
Horizon Tablemount, 060005, 060006, 060011,

060643, 060691, 060753, 060831, 060838,
061135, 061267, 061279, 061280, 061288,
061291, 170005, 170063, 170283, 170287,
170443, 170444, 170518, 170610, 170620,
170905, 170916, 200654, 200666, 200667,
200674, 200693, 200696, 200700, 320313,
320930, 320931, 320954, 330655, 330731,
330739, 330758, 330761, 330781, 330784,

481005, 620545, 620549, 620556, 621044,
621067, 621112

carbon, 621043, 621044
evolution, 621080
geophysical, 060691
hiatus, Tertiary, 170905
limestone, Cretaceous, 620877, 620889
Line Island, tectonics, 330739
Line Islands, tectonics, 330731
lithology, biostratigraphy, 170290, 170293
Pacific Ocean NE, 060643
Pacific Ocean W, guyot, 200654, 200661
seamounts, ridges, volcanic origin, 330781,

330782, 330784
tectonics, 621067
volcanic rocks, petrography

age, 200668
An, 200668
basalt, olivine, 200668
basement, 200668
bytownite, 200668
Cenomanian fossils, 200668
clinopyroxene, 200668
Cretaceous, 200668
feldspar, 200668
glass, 200668
guyot platforms, 200668
iron oxide, 200668
K2O, 200668
labradorite, 200668
manganese crust, 200668
manganese-phosphorite, 200668
Mid-Pacific Mountains, 200667
Necker Ridge, 200674, 200678
olivine, 200668
pigeonite, 200668
plagioclase, 200668
sedimentation rate, 200668
sideromelane, 200668
submergence, 200693, 200694, 200696,
200700

talc, 200668
tholeiite, 200668
vitrophyre, 200668

Hormuz, Iran, Proterozoic, 790523
hornblende, 050531, 050532, 340605, 340606,

411103, 411104, 560944, 560949, 560953,
560956, 561005

Alaska, Gulf of, turbidite, silt, 180851
alkali, 580633
alteration
chlorite, 300486
conglomerate, volcanic, 300483
sandstone, vitric, 300483

alteration, low-temperature, mineralogy,
050531

amphiboles, chemical studies, 150963
Antarctica, glaciation, 291041, 291042
ash, 050531, 561029

geochemistry, 660691
glass, 050531
mineralogy, 38SO1O3

Atlantic Ocean N, mineralogy, 431020
Atlantic Ocean NC, Mesozoic sequences,

411006
basalt
mineralogy, 411103, 411104
minor element, 490679
petrology, 411104, 580849, 580853

basalt, altered, geochemistry, 580792,
580807, 580826

Black Sea, sediments, 42B0378, 42B0389
California, Gulf of, gulf mouth, 650363,

650407, 650409, 650415
carbonate, secondary, vein, 580905
Caribbean Sea
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Caribbean Sea (Cont.)
sediments, 150934
volcanic activity, 150969

Cenozoic sediments
lithology, mineralogy, geochemistry,
450327

mineral composition, 42B0413, 42B0418,
42B0423

clay minerals, 38S0016
clay, siliceous, mineral, heavy, 271005
claystone, siliceous, mineral, heavy, 271005
coarse-grained rocks, gabbro, 370763
conglomerate, clast, gravel, 300431
continental margin sediments, petrology,

280736
Costa Rica, continental margin, 840923
Costa Rica Rift Zone, basalt, 830219
Daito Ridge, 580633
mineral, detrital, 580633

detrital minerals, 580633
detrital modal analysis, sand, 870623
detrital to biogenic sediment trends,

mineral, heavy, 291074
diabase
gabbro, 411103, 411104
olivine, 411104

diagenesis, slope sediments, 840575
dispersal patterns, 350293
Eastern Gulf Province, sand, 960534
Falkland Plateau, basement, 360897, 360911
gabbro, 370763

hydrothermal alteration, 370763
petrology, 370763

Ganges Fan, sand, 220711
geochemistry, 060832, 060833

magma, 870698
mineralogy, special features, 060831

glass, basalt, 050531
glass, volcanic, petrology, 870711
Guatemala

slope sediment, 840931
trench, 670515, 670518, 670519, 670520,
670522, 670524

Indian Ocean C, noncarbonate sediment,
220495

Indian Ocean E
abyssal plain sediment, 271007
lithology, 271015

Indian Ocean NW, grain size, 250417, 250423
Indian Ocean W
mineralogy, 440520
regional aspects, 250754, 250755

Japan Trench, 560944, 560949, 560953, 560956
ash, 561029
silt, 561005

lithology, 040081, 040098, 050277, 100057,
100072, 100126, 150021, 150218, 150219,
150333, 150337, 150368, 150408, 180099,
180236, 180237, 180289, 210337, 220196,
220326, 250145, 250265, 260138, 280219,
280221, 280370, 290275, 360020, 38S0016,
390033, 390376, 42B0034, 42B0294,
430045, 430165, 430166, 430205, 440032,
440033, 480176, 480177, 480179

basalt, 140140, 170059
basement, 130488
breccia, 120260
chert, 140139
clay, zeolitic, 140185
gabbro, 490233
mineral, heavy, 100092
mud, terrigenous black, 130369
mudstone, 120259, 140139
ooze, marl, 130423
ooze, nannofossil, 130338
oozes, 120683

sand, 100121, 130390
sand, arkosic, 140185
sand, subarkosic, 140224
sandstone, terrigenous, 130369
sapropel, 130338
silt, dolomitic, 140140
turbidites, 120261, 120683

major element, geochemistry, 42B0528,
42B0531

Mariana Trough, 600614
Mediterranean Ridge, mineralogy, 130735
Mediterranean Sea, lithostratigraphy, 131033
Middle America Trench, ash, 660691
mineral composition, 38SOO31

ash, 050531
mineral, heavy, 580661
Arabian Sea, 230498
Argo Plain, 270524
characteristics, 350293
Cuvier Plain, 270524
Gascoyne Plain, 270524
Indian Ocean, 270524, 270525
Indian Ocean S, 270523, 270524, 270525
Timor Trough, 270524

mineralogy, 350305, 350309, 350465, 660723,
960578

Al, 660723
amphibolite, 220418
ash, 38SO1O3, 38S0105
basalt, amphibole-bearing, 220418
calcium, 660723
composition, 660723
crystals, composition, 660723
diabase, 220416
Fe, 660723
gabbro, amphibole, 600588
gabbro, olivine, 600587
magnesiohornblende, 660723
magnesium, 660723
mineral, 660691
petrology, 480778
Si, 660723
sodium, 660723
Ti, 660723
volcanics, 150969, 340606

minor element, geochemistry, 42B0528,
42B0531

Mississippi Province, sand, 960534
mud, 870913
mud, terrigenous, 250455
Nankai Trough, turbidite, 870913
Natal Basin, volcanic sediment, 250526
Nile Fan, mineralogy, 130735
olivine, diabase, 411104
ooze, calcareous, 300434
ooze, nannofossil, 271008

oxygen isotope, geochemistry, 370604
pebbles, petrography, 801039
Peter I Island, geology, 350348, 350351,

350352
petrology
igneous rocks, 38SO1O3
sand, 960499

Philippine Sea
Daito Basin, 600426
Daito Ridge, 600426
Mariana Islands, 600435
Mariana Trench, 600435
Mariana Trough, 600431
Philippine Sea W, 600429
West Mariana Ridge, 600430

Philippine Sea NE, 580661
mineral, heavy, 580661

Pliocene-Pleistocene sediments, mineral,
heavy, 810663

polymict breccia, clast, 600648, 600649

pyroxene, chemical studies, 150963
Red Sea, evaporites, 230835
Rockall Plateau

Paleogene sediments, 810653, 810655,
810659

volcanogenic sediments, 480778
sand
mineral, heavy, 180880, 180881, 180882
Pacific Ocean NW, 310508
petrology, 280746
texture, 960578
trench slope, 660432

sand, turbidite, mineralogy, 050536
sandstone, petrology, 660432
sediment, 560944, 560949, 560953, 560956
sedimentology, Mexico, Gulf of, 100709
silicate, 010543
silt, 561005
terrigenous minerals, mineralogy, 250437
tholeiite, 411104
geochemistry, 590682
major element, 590707
petrology, 590682

Timor Trough, ash, 271011
Tohoku Arc, geology, 870716
turbidites
bedding, graded, 250444
flysch, 250444
petrology, 300424
sand, 250444

turbidites, volcaniclastic, 430407
volcanic sediment, mineral, heavy, 480778
volcaniclastics, volcaniclastic matter,

550504
volcanism
ash, 050531
Caribbean Sea, 150969, 340606

Voring Plateau, mineral composition, 38SOO31
Wharton Basin, sand, 220711

hornblende, aluminous magnesic, mineralogy,
gabbro, olivine, 600587

hornblende, green
Indian Ocean NW, volcanic components, 241060
Indian Ocean W, terrigenous sediment, 241055
Japan Trench, silt, 561005
magma, 901164
Mediterranean Ridge, mineralogy, 130734
Melanesian Basin, ash, 610635
Nile Fan, mineralogy, 130734
petrography, 660723
silt, mineral, heavy, 561005
tephra
chemistry, 901164
petrography, 901163

hornblende-epidote sequence, lithology, 220016
hornblendite, petrology, igneous rocks, 130750
Hornerstown Formation, 120974, 931348,

931350, 931351, 931396, 950784
hornfels
Alboran Basin, basement, 130762
cordierite-biotite-feldspar, 130753
Gorringe Ridge, 130753

lithology, 480175, 480178, 480180
Melanesian Basin, ash, 610634
metamorphic rocks, Alboran Basin W, 130753
petrology, igneous rocks, 130753
Ross Sea, basement, 280865, 280866
Ross Sea SC, 280771

hornfels, biotite, pebbles, petrography,
801039

Horseshoe Hills, 670751
Horseshoe Plain, 130019, 130033, 130606,

130752, 140004, 140015, 140024, 140341,
140430, 140677, 140791, 140960, 140964,
140967, 410621, 47B0026, 47B0659

Horseshoe Seamounts, 130019, 490407
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horsetail structure, 500143
calciturbidites, diagenesis, 500743

hot brines
Atlantic Ocean NW, sedimentary evolution,

430811
Iberian margin NW, tectonics and

sedimentation, 47B0674
Red Sea, heat flow, 430811
tectonic history, Red Sea, 430811

hot spot, 320296, 320954, 610697, 820491,
820492, 820495

Angola Basin, petrochemistry, 751103
Arabian Sea

history, 231121, 231122
plate tectonics, 230528

Atlantic Ocean NE, evolution, 411239
Atlantic Ocean NW, sedimentary evolution,

430805
Atlantic Ocean S, Cretaceous, 720980
Azores, 820007, 820396, 820430, 820431,

820460, 820475, 820483, 820485, 820487,
820491, 820493, 820494, 820495

age, 820487
anomaly, 820422, 820431

basalt
Azores, 820475
geochemistry, 550599, 550605
glass, 600608
hypothesis, 330649, 330651
midocean ridge, 820395, 820396, 820459
radiometric age, 430740, 430745, 430746,
430747, 430748, 430749

Rb-Sr, 550695, 550696, 550703, 550704
basalt, altered

geochemistry, 580839
major element, 580873
trace elements, 580873

basement, basalt, 490614
chemical analyses, 600604
chemistry

hypothesis, 550685
K/Ar age, 550688

chert, oxygen isotope, 620756
Colorado, 820494
East Mariana Basin, sedimentary history,

890663
Emperor Seamounts, petrology, 550534, 550536
Galapagos Fracture Zone, 540846
Gondwana, dispersal, 260950
Hawaiian Islands, 550007, 550008, 550016,

550017, 550018, 550019, 550289, 550290,
550433, 550536, 550567, 550696, 550703,
550748, 550750, 550852, 660678, 720971

Hawaiian-Emperor Chain, 550005, 550198
source, 550024

hydrocarbon, Cj-Cg, Guaymas Basin, 640769
hypothesis, 430745
Iberian margin W, evolution, 47B0766
Iceland, 481145, 490583, 490812, 490830
Faroe Islands, 481145

igneous rocks, geochemistry, 370653
Jingu Seamount, volcanics, 550685, 550688
K/Ar age, hypothesis, 330649, 330651
LIL element, 610697
Line Islands

evolution, 330852
stratigraphy, 330849
tectonics, 330731

lithology, 330123, 330126
magma, tectonic affinities, 810801
magma, calc-alkaline, 660701
Meiji Guyot, K/Ar age, 550677
Melanesian Basin, igneous complex, 890672
melting anomaly, Hawaiian Islands, 550705
Mid-Atlantic Ridge, 820019
Nankai Trough, heat flow, 870739, 870740,

870741
New England, 820493, 820494, 820495
Pacific continental margin, geomorphology,

350286
Pacific Ocean, 550007, 610825, 610859
Pacific Plate, 890662

Pacific Ocean E, ferrobasalt, 540846
Pacific Ocean N, plate movement, 190899,

190902
Pacific Ocean WC, 890640
Panama Basin, tectonics and sedimentation,

160899
plate movement, 820494, 820495
regional tectonics
American Plate, 720960
Eocene activity, 720962
Gough Island, 720960
plume, 720959
Rio Grande Rise, 720962
swell push forces, 720960, 720961, 720962
Tristan da Cunha, 720960
volcanism, 720960

Reunion Island, 230528
Rio Grande Rise
regional setting, 390955
subsidence, 720963, 720964, 720971,

720973, 720974
Rockall Rise SW, structure, 481084, 481085
Serra Geral, Brazil, Kaokoveld, 720962
76Sr/86Sr ratio, 610697
stratigraphy, sea floor spreading, 481084,

481085
Suiko Seamount, trace elements, 550567,

550568
tectonic analysis
differences, 850866
rotational pole, 850865
traces, 850864

tectonic history, J-Anomaly Ridge, 430805
tectonics, 381241
Tristan da Cunha, 720008, 720974
volcanic rocks, ages, 550659, 550670, 550674
Walvis Ridge, 751103

hot springs
Costa Rica Rift, alkali, 690487, 690492
interstitial water, geochemistry,

hydrothermal alteration, 640693
intrusion, sill, 641174
manmade, 650357
methanogenesis, sediments, 640759
Nankai Trough, heat flow, 870741
Red Sea, geology, 230817
upwelling, Nankai Trough, 870741

Howland Island, 170103
HREE
basalt
geochemistry, 550602, 550604
major element, 510998
midocean ridge, 820416, 820454, 820460
trace elements, 510998

Bermuda Rise, rare earth elements, 511116
LREE, enrichment, 820483
tholeiite

geochemistry, 590687
petrology, 590687

trace elements, abundance, 920439
see also rare earth elements

Huab River, 750765, 750766
Hualalai Volcano, 550005, 550023, 550600

trachyte, geochemistry, 620956
Hudson Bay, 120958, 950320
Hudson Canyon, 110970, 110971, 930525,

930741, 950606, 950607
Atlantic Ocean NW, regional aspects,

110970, 110971
Blake Basin, 440205

Hudson River, 950584
lithology, 440205
seismic profiles, 950606, 950607

Hudson Fan, 020371, 950604
deposition, 950802
New Jersey Transect, 950808
seismic reflection, 950607

Hudson River, 931386, 950583
pre-Campanian depositional history, 950774
sediment source, 950585

Hudson Strait, 120036
Hugo Channel, 350283
Pacific continental margin, geomorphology,

350283
humate
humic substances, sources, 440589
lipid, source, 440589
organic geochemistry, kerogen, 630849

Humberside "Black Band", Goban Spur,
evolution, 801206

Humboldt Basin, 180032
Humboldt County, California, Mattole Canyon,

180687
Humboldt Current. See Peru Current
humic acid, 711045, 711048, 711049

alkane, 711048
carbon preference index, 711049

alkene, isoprenoid, 14C, 711048
alteration, diagenetic, organic matter,

571305, 571306, 571308, 571310
14C, 711048
Cariaco Trench, kerogen, 711048
chemical characterization, 711045, 711048,

711049
kerogen, 711049
oil, crude, 711045
organic matter, extractable, 711045
shale, black, 711049

chemistry, Falkland Plateau, 711045
common sequential origin, 711049
Falkland Plateau, 711048

chemistry, 711045
kerogen, 711048, 711049
organic matter, 711045
shale, black, 711049

H/C atomic ratio, 711049
hydrocarbon, 711049

deposition, 711049
hydrocarbon, aromatic, 711049
insoluble organic matter

H/C ratio, 870892
O/C ratio, 870892

kerogen, 711049
sediment cores, 42B0737, 42B0738,
42B0740, 42B0743, 42B0744, 42B0745

lipid, 571367, 571383, 711049
major element, geochemistry, 42B0533
marine algal material geopolymers, 711048
marine algal material geopolymers,

fingerprint, 711049
minor element, geochemistry, 42B0533
mono, di, tribenzfurans, 711049
mono, dibenzthiophenes, 711049
Nankai Trough, insoluble organic matter,

870891
oil, crude
carbon number, 711049
potential source bed, 711049

organic geochemistry, kerogen, 630849
organic matter, 500578, 500596, 711049
petroleum, carbon number, 711049
plant organic matter, 380815, 380820

luminescent-bituminological, 380817
preliminary organic analyses, 42B0724
pristene, 711048
protokerogen, hydrothermal effects, 640910,
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protokerogen (Cont.)
640911

Quaternary sediments, 640926
terrigenous material admixture, 711049
tetrapyrrole, geochemistry, 640795, 640809
thermal maturity, 711049

humification process, kerogen, sediment
cores, 42B0746

humin
kerogen, sediment cores, 42B0740, 42B0744,

42B0745
organic geochemistry, 640717, 640857, 870888

huminite
coal, petrology, 670601
Guatemala, continental slope, 670601
hydrocarbon, extractable, organic

petrology, 580756, 580758, 580759,
630826, 630829, 640837, 640841, 640844,
640849, 640851

maturation, reflectance, 870884
organic geochemistry, 571296
reflectance, 571297, 571298, 571299

organic matter, 670601
Aptian-Jurassic, 711016, 711018
geochemistry, 640860
petrology, 40S0665
Tertiary-Albian, 711021

petroleum generating potential, Magdalena
Fan, 630958

shale, Aptian-Barremian, 711016, 711021
shale, black, thermal history, 711025,

711026
huminite, autochthonous, maturation, 870883,

870884
huminite-vitrinite
basalt, Costa Rica Rift Zone, 830153,

830155, 830161
Brazil Basin, population range, 720823
hydrocarbon, extractable, organic

petrology, 630826, 630829, 630833, 630834
maceral, 870880
maturation, 870883
organic geochemistry, 571296, 571297
inertinite, 571298
reflectance, 271293, 571298

organic matter
maturation, 500570
petrology, 500568

shale, black, thermal history, 711021
Walvis Ridge, sediments, 751070, 751076,

751080
Hungary, 130940, 210843, 210844, 38SO3O4
Karand, 210819
lowlands, 42B0359
Paratethys, paleogeography, 42A0989

Hunter Fracture Zone
South Fiji Basin
geology, 300617, 300620, 300624, 300627
history, 300630

Hunter Gap, 391061, 391062, 391064, 391072,
720499, 720983

Atlantic Ocean S, Paleogene, 720983
Rio Grande Rise, regional setting, 390955

hyaloaleurite, 38SO119
hyaloaleurite, hyalopelitic, 38S0117

matrix, 38S0119
mineralogy, 38SO117, 38S0119

hyalobasalt, 47A0699, 47A0700
dolerite, 630714
composition, 630714
glass, 630714

Greenland Sea, regional conclusions, 38S0251
Norwegian Sea, regional conclusions, 38S0251
Patton Escarpment, alteration, 630714

hyaloclast, 810638
deposition

chalk, nannofossil, 250496
ooze, nannofossil, 250496

volcanic rocks, petrography, Horizon
Tablemount, 200668

hyaloclastite, 120369, 210523, 210535,
260470, 320197, 330750, 330779, 460341,
460342, 460343, 490605, 490751, 490756,
490757, 650477, 650479, 830124, 830125,
830126

aggregate, 460342
Al, 650479
alteration

aging, 511161, 511164, 511165
products, 511274, 810738, 810739

Angola Basin, geologic evolution, 750518
ash, 650477
Al, 650479
alkali values, 650479
alteration, 650477, 650479, 650480, 650482
andesite, 650477
ash fall, 650477
basalt, 650477
deposition, 650479
fractionation, 650477
glass, basalt, 650479, 650482
iron, 650479
K, 650477
Mexico, 650477
oxide totals, 650477
refractive index range, 650477
rhyolite, 650477, 650479
sedimentation rate, 650479
sodium, 650477
titanium, 650479

autobrecciation, 210535
basalt, 650477, 650479
bottom current, 650479
chemical composition, 320563, 320565
clast, volcanic, 650479
convection, 650479
crust, glass, 650479
geochemistry, 490605
glass, 460341, 460342, 460343
K, 650479
mineral, mafic, 650479
petrology, 320563, 320565
pillow flows, 650479
refractive index, 650479
rhyolite, 650479
sheet flow lavas, 650479
sideromelane, 650479
Tamayo Fracture Zone, 650479
titanium, 650479

basalt, altered, chemistry, 511320, 511322,
511323, 511324, 511326

basalt, crystalline, 460342
basalt, variolitic, 460342
basement, basalt, 490605
Bermuda Rise, sea floor, 511161, 511164,

511165
breccia, 330779, 490756, 490757

classification, 490751
Line Islands, 330750, 330753
Rio Grande Rise, 390538, 390541, 390542

breccia, autoclastic, 490756, 490757
classification, 490751

breccia, pillow, 650479
California, Gulf of, 650477
basalt, 650528
glass, basalt, 650477

Cape Bojador, continental margin, 47A0780,
47A0795

carbonate particles, 460342
chalcedony, 460342
clastic sequence, 460341, 460346
cooling, 210535

crust, 210535
crust, oceanic, aging, 511573
crystallization, 460342, 460343
East Mariana Basin, sedimentary history,

890666, 890667, 890668, 890669
East Pacific Rise, 540059

sediments, 650376, 650380, 650381
eruption, 460346
fault, 460346
geochemistry
Hatton Ridge, 810739
Rockall Plateau, 810738

glass
alteration, 650479, 650480, 650482
basalt, 460341, 460342, 460343, 460346,
650479, 650482, 650477

Goban Spur, tholeiite, oceanic, 800939
iron, 650479
lithologic, 510941
lithology, 170288, 320197
sandstone, volcanic, 120369

magnesium, 650479
magnetic stratigraphy, 510941
Manihiki Plateau, 330879
mass flow, 650479
Melanesian Basin
ash, 610634
Cretaceous volcanogenic sediments,

610533, 610537
geological evaluation, 610850, 610851

Mid-Atlantic Ridge, basalt, 460341
nonvolcanic sediments, chemical

composition, 650477
Pacific Ocean W, guyot, 200657
palagonitization, 460343, 650479
phillipsite, 650479
plagioclase, 650479
pyroclastic, 810634
quartz, 650479
rift propagation model, oceanic, 650477
Rio Grande Rise, 390537
breccia, volcanic, 390538, 390541, 390542

sandstone, volcanic grains, 320542
seamount chain, volcanism, 330779
sediments, Kings Trough, 941251, 941257
sideromelane, 460342, 460343
smectite, 650479
Southeast Pacific Basin, evolution,

geologic, 350735
stable isotope, carbonate, 650384
stratigraphy, 460341
submarine clastic process, 460346
tachylite, 460342
temperature, Miocene-Oligocene, 901356
titanium, 650479
trace elements, boron, 920494
vesiculation, 460343
volcanic layers, 460347
volcanic sediments, 650477
volcaniclastics, 330876
volcanism, Neogene, 47A0703, 47A0711
zeolite, 650479
zeolite particles, 460342

hyaloclastite, altered
East Pacific Rise, sediments, 650381
lithology, ash, altered, 170106
Mid-Pacific Mountains, 200669

hyaloclastite, smectite-rich, basalt,
altered, chemistry, 511323

hyalopelite
Hess Rise N, post-Jurassic, 620806
Pacific Ocean NW, geochemical history,

620798, 620800
hyalopelite, altered, Hess Rise N,

post-Jurassic, 620806
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hydrate. See gas hydrate
hydration
alteration, products, 511284
ash, geochemistry, 660689
basalt

geochemistry, 590758, 590769, 590771
mineral assemblage, 511224
petrology, 160633

basement, alteration, 490693, 490702
carbonate, diagenetic, isotopic survey,

630598
clay, authigenic, Mariana Trough, 600471
Costa Rica Rift Zone, basalt, 830219, 830249
crust, oceanic, aging, 511571
geochemistry

glass, 840610, 840614, 870698
mineral chemistry, 160633

glass, 580623
CaO and alkali variation, causes, 580618

glass, volcanic, chemical composition,
870711, 870713

lithology, diagenesis, 310198
methane hydrate, 660553, 660554
Mid-Atlantic Ridge, basalt, 460316, 460317
Mid-Pacific Mountains W, Aptian sediments,

620904
Middle America Trench, ash, 660689
mineralogy, glass, 660689
pumice, source, 850821
seismic reflections, 660554

formation, 660553
Shikoku Basin, glass, 580618, 580623
uranium, distribution, 370552
volcanic sediment, primary volcanic

material, 901180
volcaniclastics, chemistry, 330877
volcaniclasts, 810636

hydration, low-temperature
basalt, gas, 450649
bitumen, 450649

hydration, natural, silica, opaline,
transformation, 480760

hydrobiotite, Falkland Plateau, basement,
360905

hydrocarbon, 070889, 070892, 070895, 070899,
070907, 200675, 220673, 220674, 220675,
241165, 310901, 42B0673, 500623, 571335,
571336, 571337, 571344, 571346, 630775,
630778, 630783, 640763, 640764, 640765,
640769, 640776, 640777, 711033, 711043,
751032, 751055, 751057, 751058, 751059,
751060, 751063, 800974, 960787

Aden, Gulf of, 241165
alteration, biogenic organic matter, 220675
alteration, diagenetic, organic matter,

220673, 571306
alteration, thermal
migration, 660544
potential, 670598

amino acid
lipid, 42B0697, 42B0698
profile, 42B0704
sugar, 42B0702

Angola Basin, 751001
Cretaceous, 751011, 751014
index, 751032
migration, 751003
organic geochemistry, 750984, 750990
potential source, 751034

aromatic, 790795
asphaltene, 220674
Atlantic continental margin, interstitial

water chemistry, 111011
Atlantic Ocean E, Cretaceous, 790809
Atlantic Ocean N, 241159
Atlantic Ocean NE

evolution, 411227, 411241, 411242, 411243
organic petrology, 47A0511

Atlantic Ocean S, Quaternary sediments,
720833

Australia, 310901
Baja California, extractable, 630819
Balearic Plain, 130813, 130815
bitumen, 130815
gaseous, 130814
gasoline range, 130814
geochemical analyses, 130813
hydrocarbon, gaseous, 130814
insoluble organic matter, 130815
organic matter, extractable, 130815

Barbados Ridge, 780385, 780389, 780390
basalt

gas, 450647, 450649
petrochemistry, 490736

biogenic, 760377, 760383, 760384, 760388
Biscay, Bay of, 480943
bitumen, 241165, 440646, 450647, 450649
Ach] fractions, group composition, 571332
geochemistry, 42B0683, 42B0686, 42B0690,
42B0692, 42B0693, 42B0696

Black Sea, 42B0697, 42B0661, 42B0697
organic geochemistry, 42B0756, 42B0757,
42B0763

Blake Basin, 760464, 760465, 760490
Blake Ridge, 760374, 760377, 760381, 760384

molecular composition, 760377
breakdown products, 220675
C, 5 + saturate, 220674
C2 5 + range, 220675
Cg+ compounds, 220673
California
continental margin, 630758
offshore, 630960

California, Gulf of
basalt, 650667
gulf mouth, 650435

California S, extractable, 630819
Cape Basin, shale, black, 711030
Cape Bojador, 47A0531, 47A0532

hydrocarbon, extractable, 47A0514,
47A0515, 47A0516, 47A0518, 47A0522

organic petrology, 47A0511
sediments, 410817, 410818

caprock, 010492
fluid characteristics, 010422

carbon, dissolved organic, interstitial
water, 960732

carbon isotope, 950647, 950649
New Jersey Transect, 950647
origin, 950647

carbon, organic, 220673, 960787
hydrocarbon, aliphatic, 740732
ratios, 220675
total extract, 220675

carbon preference index, odd/even
preference, 220675

carbonate, generation, 870901
Cariaco Trench, organic geochemistry, 200918
change, depth, 220675
chemical characterization, 711046
chlorophyll, diagenesis, 42B0714, 571391,

571406
concentration vs. depth, 790747, 790752
consolidation, permeability, 960805
contact metamorphism, kerogen, 410821,

410822
continental margin, preservation,

paleoenvironment, migration, 630945
continental material, 220673
continental woody material, 220675
Costa Rica, continental margin, 840924
Costa Rica Rift

California, Gulf of, 690449
geothermal production, 690443
migration, 690449
petroleum, 690443
temperature, 690443

Cretaceous, Atlantic Ocean E, 790809
dacite, conglomerate, 571285
deposition, anoxia, 960787
diagenesis, thermally controlled, 630945,

630947
diffusion, 790749, 790752
dispersed organic matter, 47A0585, 47B0695
pores, open/closed, 47A0585

dolomite, diagenetic, mud, anoxic
diatomaceous, 640568

East Mariana Basin, low molecular weight,
890577

erosion, organic-rich continental rocks,
960787

extractable
Baja California, 630819
California S, 630819
Japan Trench, 561291
Philippine Sea, 580755

extractable organic matter, 800985
Falkland Plateau, 711033

carbon, organic, 711033
hydrocarbon, C r C 7 , 711033
hydrocarbon, light, 711033
kerogen, 711033
low molecular weight, 711033
methane, 711033
organic matter, 711011, 711015, 711033
shale, black, 711033

formation, 220675
fossil source, 960787
gas, interstitial, stable isotopes, 640817
gasoline range, 220671, 220675
general synthesis, Antarctica, 280938
generation, 780389
Morocco, 790721

geochemistry, 960792
Guatemala
midslope continental margin, 840929
organic matter, 670595
Pacific margin sediments, 670595

Gulf of Mexico, nonvolatile organic matter,
960747

Hess Rise, Albian sediment, 620939
higher weight, 080873, 080874, 080875,

080877, 080883, 080886, 080897
alkyl fragment ions, 080875
benzoic acid, 080877
butyl phthalate, 080875
carbon, 080897
carbon, organic, 080874
carboxylic acid, 080877
diisopropylamine, 080877
fatty acid, 090859, 090861, 090866,
090879, 090887, 090888, 090889, 090900

hydrolysis products, 080897
ketone, 080877
molecular ion, 080897
molecular weight homologs, 080877
organic contamination, 080897
organic matter, extractable, 080897
oxygenated material, 080877
Pacific Ocean C, 070889, 080873, 090859
palmitic acid, 080883
phthalate, 080897
stearic acid, 080883
sterane, 080897
steroidal compounds, 080897
sterol, 080897
terpenoid compounds, 080897
terrigenous origin, 080897
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humic acid, 711049
humic substances, sources, 440589
hydrocarbon, fossil
source, 960787
weathering, 960787

hydrogen isotope, 950647, 950649
New Jersey Transect, 950647
origin, 950647

Indian Ocean NE, 220673
gasoline range, 220671

Indian Ocean SE, radiometric age, 260513
interstitial water, 010404
gas, 870869

interstitial water, geochemistry, Guaymas
Basin, 640688

intraslope basin organic matter
Orca Basin, 960755
Pigmy Basin, 960755

iron sulfide, black, 960787
isotopic compositions, Blake Ridge, 760377
Japan Trench
carbon, organic, 870901
hydrocarbon generation potential, 870902
lipid, 660569
sedimentology, 870909

Kapingamarangi Rise, low molecular weight,
890577

laminated/nonlaminated sediments, organic
geochemistry, 640921, 640922

limestone
Albian, 620923
Cretaceous, 620882, 620883, 620885
stable isotope, 150802

lipid, hydrocarbon, aliphatic, 571369
lithology, 380209
low molecular weight, 790743
East Mariana Basin, 890577
generation, 711034, 711035, 790743
Kapingamarangi Rise, 890577
migration, 790743
Morocco, 790743
North America E, 931237
redistribution, 711035, 711040

Mazagan Escarpment, 790744, 790784, 790795,
790802, 790809, 790822, 790909

Mazagan Plateau, 790727, 790730, 790743
Mesozoic sediments, organic matter, 360941,

360943
Mexcio, Gulf of, 960785, 960792
Mexico, Gulf of, 241159
continental shelf, 960787
nonvolatile organic matter, 960748

Mid-Pacific Mountains W, Aptian sediments,
620910

Middle America Trench
organic matter, 660541
Quaternary, 660571

migration, 061327, 061329
Morocco, 790743

migration, volatile organic compounds,
migration, 751007

Mississippi Fan
distribution, 960753
organic matter, 960755

molecular composition, Blake Ridge, 760377
Moroccan Basin, 790803
Morocco, migration, 790743
mud, terrigenous, organic geochemistry,

400557, 400558
mudstone, Eocene, 480936, 480938
Nankai Trough

hydrocarbon generation potential, 870901
Japan Trench, 870866
kerogen, 870899

naphthene, 241165
gasoline range, 220675

saturate fraction, 220675
Neogene cores, organic geochemistry,

42A0465, 42A0468, 42A0469
nitrogen, asphaltic, 220675
nonaromatic, 790784
nonhydrocarbon ratios, 220675
North America E, coast, 931237
Nova Scotia, continental margin, 790181
oil, 010492
Orca Basin, geochemistry, 960785
organic geochemistry, 271292, 380783,

590647, 640723, 640724, 640823, 640877,
711011

Angola Basin, 750464
Baja California, 640941
bitumen, 640718, 640820, 640823
carbon isotope, 640821
carbon, organic, 271293
Cenomanian-Turonian black sediments,

800964
diagenesis, 380783
distribution, 410815, 590648, 640718
gasoline, light, 640945
generation, 440618, 440622
Guaymas Basin, 640942, 640944, 640945,
640947, 640948, 640949, 640950

immature Recent sediments, 640717
kerogen, 571299
lipid, 571296, 630838, 630839
migration, 571299, 640950
molecular markers, 630841
oil, 640827
petroleum, 960691
sandstone, 571299
thermal history, 640823
thermogenesis, 640717
yield, 640718

organic matter, 220673, 500590, 500599,
500605, 950655, 960758

Aptian-Jurassic, 711016
geochemistry, 200937, 640859, 640860,
640862

Middle America Trench, 660541
migration, 630943
Miocene, 130813
petrology, 500612
preservation, 960787
thermal evolution, 711015

organic matter, extractable, 870882
organic matter, insoluble, 440646
organic petrology, 47A0514, 47A0515
alkane, 47A0515, 47A0516
hydrocarbon, cyclic, 47A0516, 47A0518
source rock, 47A0522

Pacific Ocean, bottom sediments, 571315
Pacific Ocean C, higher weight, 070889,

080873, 090859
Pacific Ocean N, 190875
Pacific Ocean NE
gas, 181013
organic petrology, 630819

Pacific Ocean SE, hydrocarbon, aliphatic,
920410, 920412

palynological residue, organic matter,
maturation index, 640747

paraffin, 220675, 241165
pentane-soluble fraction, 220674
Pigmy Basin

biological markers, 960785
geochemistry, 960785

pore water chemistry, gas, 960693
potential

distribution, 670595
organic matter distribution, 660545,

660546
preliminary organic analyses, 111015,

111016, 160576, 160583, 160585, 170568,
170576, 42B0725

pyrolysis-GCMS results, discussion,
pyrolyzate characteristics, 950663

Quaternary sediments
detection, 640925
sedimentology, 640926

Recent sediment, anthropogenic input, 960787
Red Sea, 241165
geochemistry, 230993

redistribution processes, 790748, 790751
resolved vs. unresolved component, 960787
rhyolite, conglomerate, 571285
Rio Grande Gap, geochemistry, 720841
Rockall Plateau, sediments, 810813, 810818,

810819
Ross Sea
continental shelf, 280005, 280231,
280887, 280925, 280938, 280940, 280947

gas, 280815
San Jose Canyon, gas, 840930
saturate analysis, 220675
sedimentation rate, 960787
sediments, 760377
biogenic, 760377, 760383, 760384, 760388
Blake Basin, 760464, 760465, 760490
Blake Ridge, 760357, 760359, 760374,
760377, 760381, 760384

bulk quantity, 410821
generation, 410821
kerogen, 410822
thermogenic, 760377, 760383
volatile, 760377, 760379, 760382

seep, 220675
shale
Aptian-Barremian, 711018
organic geochemistry, 400557, 400558,
400566, 42B0752

Sigsbee Basin, organic analyses, 100058
silica, diagenesis, 410880
silt, 220675
Southern Ocean, 310901
sugar

lipid, 42B0697, 42B0698
Orca Basin, 960732
profile, 42B0702, 42B0704

Tasmania, 310901
tetrapyrrole, geochemistry, 630786, 630806,

630814, 640801, 640810
tetrapyrrole, diagenetic, pigment, 410825
thermogenic, 760377, 760383
toluene, 220673, 241165
total extractable material, 960787
unresolved component domination, 960787
Vigo Seamount, sediments, 410817, 410818
volatile, 760377, 760379, 760382
volcaniclastics, Eocene, 720957
Walvis Ridge

alkane, 751091
sediments, 751055, 751056, 751057,
751058, 751059, 751060, 751061, 751062,
751080

see also oil; particular hydrocarbon
compounds; petroleum; petroleum
generating potential; shale, black

hydrocarbon, aliphatic, 660557, 720834,
751019, 751027

acyclic components, 660557
algae, hydrocarbon, 720834
alkane, 720835, 720837
aquatic character, 720836
dominance, latitudinal variations, 720835
short-chain, 720834

Angola Basin
Cretaceous, 751011, 751014, 751019
shale, black, 751019
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Atlantic Ocean N
C 2 7 dominant component, 720835
lipid, 480967, 480969, 500648

Atlantic Ocean S
C 3 1 dominant component, 720835
eolian input, 720836

Brazil Basin, alkane, free, 720834
California, hydrocarbon, terrigenous, 720835
carbon, organic, 740731, 740732

alkane, 740732
California Borderland, 740732
diagenesis, 740734
distributions, 740736
hydrocarbon, 740732
hydrocarbon, branched cyclic, 740734
pristane/phytane ratio, 740733
terrigenous contribution, 740732
Walvis Ridge, 740732

carbonate mineral, dilution, 720836
claystone, green, Cretaceous, 751019
cyclic components, 660558
deposition, anoxic, 720837
detrital, reworked organic matter, 720836
dust particles, lipid character, 720835
equatorial latitudes, C 2 9 dominant

component, 720835
hydrocarbon, terrigenous, Quaternary

sediments, 720834
individual homologous concentrations, 660557
Japan Trench, hydrocarbon, terrigenous,

720834
limestone, Albian, 620923
lipid, 571367, 571369, 571372

acyclic components, 640913
component ratios, 720836
cyclic components, 640914

long-chain components, 720834
low marine productivity region, 720836
Mesozoic sediments, organic matter, 360941
microbial, diagenetic processes, 720836
Middle America Trench, hydrocarbon,

terrigenous, 720835
Nankai Trough, insoluble organic matter,

870891
organic geochemistry

Angola Basin, 750463
Walvis Ridge, 750465

organic matter, 720837
degradation, 720836

organic matter loss, 720836
Pacific Ocean SE, 920410

Atlantic Ocean SW, 920412
Patton Escarpment, " h u m p " , 630944
Philippine Sea, hydrocarbon, terrigenous,

720835
pristane/phytane ratio, 720837
Rio Grande Rise, alkane, free, 720834
San Miguel Island, " h u m p " , 630944
shale, black

Angola Basin, 751019
Cretaceous, 751019, 751020, 751021, 751029

transport
dust, eolian, 720835
land-derived materials, 720835

unresolved complex mixture, 720836
Vema Channel, alkane, 720834
Walvis Ridge, hydrocarbon, terrigenous,

720835
hydrocarbon, aromatic, 660560, 711046, 711048

alkane, C π - C 2 4 , 711048
amino acid, 42B0699
Angola Basin, 790795
Atlantic Ocean N, lipid, 38S0660, 480969,

500649
benzene, molecular types, 711046
benzperylene, 711048

Black Sea, organic geochemistry, 42B0757
carbon, geochemistry, 410849, 430654
carbon number, molecular type, 711046
carbon preference index, alkane, 711048
Cariaco Trench, organic geochemistry,

38SO632
chemical characterization, 711045

kerogen, 711045
molecular analysis, 711046

chemistry, Falkland Plateau, 711045
diacepyrene, 711048
diagenesis

thermally controlled, 630945
thermally controlles, 630947

diterpenoid, aromatic, 660560
simonellite, 660560

Falkland Plateau
chemistry, 711045
organic matter, 711045
shale, black, 711046

furan, aromatic, 711048
humic acid, 711049

1-4 ring, 711049
hydrocarbon, extractable, organic

petrology, 640843
limestone, Albian, 620924, 620929, 620934
lipid, 571367, 571372, 610613, 630763

absence, 610615
alkyl-homologues, higher, 571372
carbon number, 571373
paleoenvironment, 660567
pyrene, 571373

maturity, 711046
Mazagan Escarpment, 790795
minor components, 660560
monoaromatic tetracyclic components, 660560
mud, terrigenous, organic geochemistry,

400567
naphchrysenes

C 2 2 -C 2 5 maxima, 711048
distributions, 711048

oil, crude
aromatic molecular types, 711048
source bed, 711046

organic geochemistry, 080871, 571296
Angola Basin, 750461
Baja California, 640940
distribution, 571296
Guaymas Basin, 640943
higher-maturity sediments, 571296
immature sediments, 571296
perylene, 571296

organic matter, 500586, 500598, 711048
organic matter, extractable, 711046
oxygen, heterocyclic compounds, 711046
perylene, 660560, 711048
Pigmy Basin, biological markers, 960785
plant organic matter, 380815

luminescent-bituminological, 3 80817
preliminary organic analyses, 111017
pristane/phytane ratio, 711048
pyrene, aromatic, molecular type, 711048
retene, 660560
shale, organic geochemistry, 400567
sugar, amino acid, 42B0699
sulfur, heterocyclic compounds, 711046
tetraaromatics, aromatic molecular types

distribution, 711048
tetrapyrrole, diagenetic, pigment, 410825,

410830
thermal origin, 711048
thiophene, aromatic, 711048
tri-di-aromatic tetracyclic components,

660560
tribenzfuran, 711048
Walvis Ridge, sediments, 751073, 751075,

751076, 751077, 751080, 751081
hydrocarbon, branched cyclic

carbon, organic, hydrocarbon, aliphatic,
740734

Hess Rise, Albian sediment, 620939
hydrocarbon, extractable, organic

petrology, 630821, 630832
lipid, hydrocarbon, aliphatic, 571369
low concentrations, 720824
organic geochemistry, Angola Basin, 750460
Walvis Ridge, sediments, 751080

hydrocarbon, Cj-C5

aerobic organisms, 571345
air predominance, 571336
aldehydes, 571345
alkane, 571345, 571346
alkane, C2-C5, source, 571344
aluminum chloride, 571345
anaerobic marine bacterial culture, 571344
anaerobic sediments, 571335
anaerobic sulfate-reducing microorganisms,

571345
artesian water system, 571345
bacterial activity increase/temperature,

571344
bacterial degradation, 571346
benzene, 571345
biological source, 571335
biosynthetic reaction, 571345
butane, 571336
C / C 2 ratio, 571336
C 2, C 3, C 4 , C 5 correlations, 571344
C 5 carbonium ions, 571345
C 5 compounds, 571336
carbon, deep-sea sediments, 580752
carbon, organic, 571335, 571346
chemical/microbiologic changes/depth, 571346
CO 2, 571336
deposition rate, 571335
diagenesis, low temperature, 571335
diatomaceous sediments, 571335
eastern trench wall, 571335
ethane, 571344
fecal pellets, 571335
fracturing, 571346
free radicals, 571345
gas, 571335, 571344, 571346

source, 571335
gas-free sediments, 571335
geothermal gradient, 571344
hydrocarbon, source, 571346
hydrocarbon, C2-C5

microbiologic source, 571344
microorganisms, 571344

hydrocarbon, C 4, C5, C 3, C 2, C2-C4, C2-C5,
C3-C5, C2-C5, 571335, 571336, 571344,
571346

hydrocarbon, olefinic, 571345
hydrogen sulfide

odor, 571335
production, 571336

hydrophobic bonding, 571346
interstitial water, Ca2 + , 571335
interstitial water, alkalinity, 571336
isopentane, 571344
Japan Trench, 561335

gas pockets, 561335
inner slope W, 571341, 571342
lower slope W, 571343, 571344
slope, 571339, 571341
upper slope, 571338, 571339
wall, 571335, 571336, 571337, 571338,

571342, 571343, 571344
low-temperature chemical process, 571344
manganese, nodule, 571335
mercaptans, 571345



Hydrocarbon, C2-C4, 421

methane, microbial, production, 571344
methanogenic bacteria, 571344
microbial activities, chemical indications,

571336
microbiologic mechanism, 571346
mixed anaerobic, bacterial culture, 571344
neopentane, 571336, 571344, 571345
biological production, 571345
diffusivity, 571346
disappearance, 571346
formation, 571345
precursor, 571345

neopentyl radical, low-temperature
pathways, 571345

nitrogen, 571336
deep-sea sediments, 580752

organic geochemistry, 640723
organic matter-rich sediments, 571344
oxygen, 571336

nitrogen, 571335
plagioclase, 571336

oxygenated water, 571345
pentane, 571336, 571346
petrogenic source, evidence against, 571344
petroleum, generation, 571344, 571346
petroleum, migrated, 571335
in phase values, 571344
pressure gradient, 571335
propane, 571344
reworking, biologic, 571335
salinity, interstitial water, 571345
shallow sediments, 571344
temperature, 571344
terpene, 571345

organic matter, 571345
volatile organic compounds, 571349, 571350,

571351
hydrocarbon, Cx-Cη

alkane, 42B0673
alkane, gem dimethyl, 42B0673
Atlantic Ocean NE, 480943

hydrocarbon, C4-C7, 480943
low-temperature history, 480943
temperature, 480943

benzene, 42B0673
burial depth, effects, 42B0673
C 2 + C 3 yields, 42B0673
calcareous, diatomaceous input, 42B0673
Cape Bojador, 47A0531, 500623
carbon, skeleton, 42B0673
carbon, organic, 500623
change, lithology, 42B0673, 42B0674
change, organic source material, 42B0673
clay, terrigenous, 42B0673
effects, age, 42B0673
effects, temperature, 42B0673
Falkland Plateau, hydrocarbon, 711033
hydrocarbon, 220673

distribution, 42B0673
hydrocarbon, C,-Cg, volatile organic

compounds, 630775
hydrocarbon, C2-C8, hydrocarbon, 711033
hydrocarbon, C4-C ?, 42B0673
hydrocarbon, cyclic saturated, 42B0673
hydrocarbon, light, 410859

generation, 42B0673
Japan Trench, 561349
kerogen, 220673
maturity, 500623
migration, 500623
Moroccan Basin, 500623
mud, terrigenous, 42B0673
organic geochemistry, 640723
petroleum, generation, 500623
toluene, 42B0673, 500623
toluene/benzene ratio, 42B0673

volatile organic compounds, 571349, 571353,
571354, 571355

hydrocarbon, C,-Cg

active spreading ocean basin, 640763
alkane, 640777
alkene, 630775, 640777
Angola Basin, 751001
Baja California, 630775, 630783

continental margin, 640763, 640764, 640777
continental slope, 630781, 630783

Baja California Borderland, 630775
benzene, 640777
C 8 compounds, 630775, 640763
C g increase, 640778
California Borderland, 630775
California, Gulf of, 640763
California S, 630775
carbon, 630775, 640763
catagenesis, 630783

temperature, 630775
cyclopentane, lithology change, 640778
dolerite, sill, 640778
East Pacific Rise, sediments, 640763
ethane, 640777
gas, interstitial, geochemistry, 640781
gem dimethyl compounds, production, 630783
generation, 640763, 640775

age, 640775
burial depth, 640775
Cj-Cg/lithium ratio, 640777
Canary Islands, 640776
carbon, organic, 640776
ethane, 640777
geothermal temperature, 640775
heat source, 640777
hexane, 640776
hydrocarbon, 640775, 640777
hydrocarbon, C4-C g, 640776
hydrocarbon, light, 640776, 640777
hydrothermally altered sediments, 640777
magma, 640776
magma-seawater interchange, 640777
organic matrix, 640776
sill, 640777

geothermal gradient, 630775, 640763
Guaymas Basin, 640764, 640765, 640770,

640771, 640773, 640775
active spreading basin, N rift, 640771
aerobic biological processes, 640770
alteration, thermal, 640764
autochthonous organic matter, 640772
Baja California, 640769
basin, south-spreading rift, 640764
biological/low-temperature chemical

processes, 640771
C/N ratio, 640769
carbon, organic, 640764
clay stone, 640765
coaly contribution, 640773
deposition, anoxic, 640770
deposition, oxic, 640770
diatomaceous sediment change, 640771
geothermal gradient, 640769
heat flow, 640764
hot spot, 640769
hydrocarbon, C5-C ?, C2-C7, C2-Cg, 640765,

640769, 640770, 640772, 640773
hydrocarbon, catagenic, 640769
hydrocarbon generation potential, 640765
hydrothermal alteration, 640764
interstitial water mineralogy, 640764
intrusion, magmatic, 640764
Japan Trench, 640765
kerogen, 640765
lithium, 640769
low thermal history, 640771

magmatic heating, sporadic, 640772
magmatic sources, 640765
methylpentene, 640765
migration, 640764
Moroccan Basin, 640769
mudstone, calcareous, 640771
ooze, diatomaceous, 640764
organic materials, thermal degradation,

640765
oxygen minimum zone, 640769
phenylalanine, thermal degradation, 640765
porous, migration-prone sediments, 640765
propane, 640765
sediment-water interface, 640770
sediments, 640763, 640777
slope, 640769
smallest compounds, preferential

migration, 640765
temperature maximum (T max), 640765
thermal stress, 640775
Walvis Bay, 640770

Guymas Basin, Mexico, Gulf of, 640765
heat source, widespread, 640778
heating exposure, 640763
hydrocarbon, C2-Cg, distribution, 640777
hydrocarbon, C4-C7, gem dimethyl compounds,

630783
hydrocarbon, C 4-C g ) C2-Cg, 630783, 640778
hydrothermal alteration, 640763, 640777
intrusion, lava, 640778
intrusion, magmatic, high-temperature,

630783
Japan Trench, sediments, 640763
kerogen, 640763

alteration, thermal, 640778
migration, Angola Basin, 751001
moderate heating, exposure, 640777
North America, continental rise, 931231
oxic sediment/water interface, 630775
Patton Escarpment, 630779
petroleum, 630775

Pleistocene organic-rich sediments, 640763
pyrolitic source, compounds, 640778
San Miguel Gap, 630775

anoxic sulfate-reducing microorganisms,
630779

biological/low-temperature chemical
processes, 630779

Black Sea, 630778
Canary Islands, 630778
geologic age, 630775
Japan Trench, 630778
marine algae, 630779
Moroccan Basin, 630775
Pliocene-Miocene sediments, 630775
relics, past biological activity, 630779
sediment-water interface, 630779
sulfur-containing compounds, 630779
temperatures, 630775
thermal generation, 630779

shallow depths, 630775
shallow sediments, 640777
sill, alteration, 640778
sill, doleritic, 640763
temperatur, 640763
temperature, 630783
thermal distribution, 640778
thermal event, 630783
thermal processes, 630775
time exposures, 640763
volatile compounds, 630775, 640763
volcanism, 630775

hydrocarbon, C2-C4

gas hydrate, 960783

hydrocarbon, low molecular weight, 711034
hydrocarbon, C,-C5, Japan Trench, 571342,



422 Hydrocarbon, C2-C5,

hydrocarbon (Cont.)
571344

hydrocarbon, C2-C5

Cape Bojador
geochemistry, 500026
hydrocarbon C, N C?, 47AO533, 47AO535,
47A0536

hydrocarbon, Cj-C5

Japan Trench, 571339, 571343
microbiologic source, 571335, 571344,
571346

organic geochemistry, 640724
hydrocarbon, C2-Cg

Angola Basin, 751055
clay stone, 711043
Falkland Plateau, 711033

basin, 711043
hexane/methylcyclopentane ratio, 711043
hydrocarbon, low molecular weight, 711033,

711034, 711035, 711043
hydrocarbon, C6, 711043
kerogen, 711043
organic geochemistry, 630948, 640717
Guaymas Basin, 640948

organic matter maturity, 711043
redistribution, 711043
shale, black
Cretaceous, 711043
hydrocarbon, gasoline range, 711043
organic matter, 711043

Walvis Ridge, 751055
sediments, 751055

hydrocarbon, C3-C5

gas, interstitial, geochemistry, 640784
geochemistry, 660551
hydrocarbon, Cj-C5, Japan Trench, 571343,

571344
organic geochemistry, 640725
Guaymas Basin, 640943

hydrocarbon, C4-C7

Atlantic Ocean NE, hydrocarbon, C.-C7,
480943

caprock, organic matter, 010471
diagenesis, thermally controlled, 630945
hydrocarbon, 220673, 220675
kerogen, 220673, 220675
oil, organic matter, 010471
tetrapyrrole, geochemistry, 630805, 640810

hydrocarbon, C5-C7, bitumen, carbon, organic,
090857

hydrocarbon, C6

hydrocarbon, low molecular weight, 711034
hydrocarbon, C2-C8, 711043
Walvis Ridge, sediments, 751060

hydrocarbon, C15

alteration, 220673
carbonheavy, 670597
geochemistry, 080871, 960691, 960792
Guatemala, Pacific margin sediments, 670595
migration, 061327, 870884

fracture zone, 870886
organic matter, source, 380805
Pigmy Basin, biological markers, 960785
shale, black, thermal maturation, 711024,

711025, 711027, 771026
hydrocarbon C, N C7

Cape Bojador
diffusion, 47A0534
distribution, 47A0536

hydrocarbon, cyclic
amino acid, lipid, 42B0697
bitumen, geochemistry, 42B0686
Cape Bojador, hydrocarbon, extractable,

47A0516, 47A0518
hydrocarbon, extractable, organic

petrology, 640846

lipid, 630764, 630766
organic geochemistry, 640827
California, Gulf of, 640877
hydrocarbon, nonaromatic, 271293

organic matter, Tertiary-Albian, 711021
organic petrology, hydrocarbon, 47A0516,

47A0518
sugar, lipid, 42B0697
Walvis Ridge, sediments, 751073, 751076

hydrocarbon, extractable, 47A0511
Atlantic Ocean NE, 47A0511

evolution, 411242
Baja California, continental slope, 630819
California, Gulf of, 640837
Cape Bojador, 47A0511, 47A0512
hydrocarbon, 47A0514, 47A0515, 47A0516,

47A0518, 47A0522
kerogen, 47A0513, 47A0514
maturity, 47A0518
organic matter, source, 47A0518, 47A0519,
47A0520

vitrinite, 47A0512
Japan Trench, 561291
organic petrology, 571291, 580755, 580758,

580759, 630819, 630820, 630821, 630824,
630825, 630826, 630828, 630832, 630833,
630834, 640837, 640849, 640851

algal filaments, 630825
alkane, 630820
alkane, long-chain wax, 640851
allochthonous terrigenous organic matter,
640851

alteration, 640837, 640851
amorphous organic matter, 630820, 630824
Atlantic Ocean, 630821
autochthonous marine debris, 630825
bacterial biomass contributions, 640851
Baja California, 630819, 630826, 630834,
640848

basalt, 640837
basin, 640837
bimacerite, 630825
bitumen, 630829
bituminous particles, 640837
burial depth, 630826
California Current, 630819
California, Gulf of, 640837, 640851
carbon, 630819, 630820, 630821, 630826
carbon, organic, 580755, 630819
clay minerals, 630820, 630824
coal, 630825

coaly organic matter, 630826
Daito Basin, 580755, 580759, 580760
Daito Ridge, 580755, 580759, 580760
debris flows, 580755
deposition, 580755
depositional environment, 640837
detrinite, 630825
diagenesis, 630825
dolerite, 640837
Eocene-Pliocene sediments, 580755
Eocene-Quaternary sediments, 580755
eroded material, overall composition,

630826
fatty acid, 630819, 630824, 630828
fluorescence, 640837
Guaymas Basin, 640837, 640841, 640842,

640843, 640844, 640845, 640846, 640847,
640848, 640849, 640851

heat flow area, 630819
heat flow, high, 640837
heterocomponents, 630819
Holocene sediments, 580755
humic gels, 630825
hydrogen, 630820
inertinite, 580758, 630825, 640851

integral heat flow, importance, 640852
Iwo Jima Ridge, 580755
kerogen, 580756, 630820, 630821, 630824,

630826, 630827, 630828, 640837, 640851
kerogen, bituminous, 640851
Kyushu-Palau Ridge, 580755
lamination, 640837
liptinite, 580758, 630825, 630828
liptinite, algal, 640851
liptinite, structured, 630834, 640837
lithology, 580755, 640837
longer time period, 640852
maceral, 580758, 630824
maturation effects, 640837
maturity, 630826, 630833, 630834
maturity indicators, 640851
mean reflectance value, 630829
mineral matrix removal, 580756
mineral, opaque, 580756
Miocene sediments, 580755
mud, diatomaceous, 640837
mudstone, terrigenous, 580755
ooze, diatomaceous, 640837
organic matter, 580755, 630819, 630820,
630829, 630831, 630832, 630833, 640837,
640849, 640850, 640851

organic matter classification, 630821
organic matter, insoluble, 630819, 640837
organic matter, maturation requirements,

640852
organic matter sedimentation,
environmental changes, 630819

organic matter, soluble, 630819, 640837
origin, 640837
oxidized/reworked organic matter, 630826
oxygen, 630820
Pacific Ocean NE, 630819
Philippine Sea N, 580755
post-Eocene sediments, 580755
pyrite, 630820, 630824
reducing environment, stagnant waters,
640837

San Miguel Gap, 630819, 630820, 630828,
630834

sandstone, terrigenous, 580755
sapropelic background matter, 630825
sediment source, 580755
semifusinite, 630829
Shikoku Basin, 580755, 580758, 580759
slumping, 580755
steradienes, 640852
stratigraphy, 580755, 630819, 640837
terrigenous contribution, 630828
terrigenous organic matter, 630821, 630826
terrigenous sediment influx, 640837
turbidite, 640837, 640851
turbidity current, 580755
vitrinite, 580756, 580758, 630820,

630825, 630829
waxy, resinous plant constituents, 630829

Philippine Sea, 580755
Philippine Sea N, sediments, 580755
San Miguel Gap, organic petrology, 630819

hydrocarbon, free
Angola Basin, Cretaceous, 751011
California, Gulf of, gulf mouth, 650435
organic geochemistry, Guaymas Basin, 640948
Quaternary sediments, sedimentology, 640926

hydrocarbon gas
Black Sea, 42B0679
geochemistry, origin, 660551
hydrogen isotope, 950647
Mazagan Escarpment, 790745
Mazagan Plateau, 790749

hydrocarbon gas/ethane ratio, Ross Sea,

continental shelf, 280940



Hydrocarbon, light 423

hydrocarbon, gaseous, 241157, 500615, 500617
Aden, Gulf of, 241157
alteration, thermal, hydrocarbon, 670598
Atlantic Ocean N, organic geochemistry,

480961, 480963, 480964
Balearic Plain, hydrocarbon, 130814
bitumen, 241157
butane, 500617
13C, 500618
California, Gulf of, basalt, 650667
carbon dioxide, 500615
carbon, light, isotope, 500619
carbon, organic, 241157
diagenesis, organic matter, 870878
ethane, 500617
gas, 241157

changes with depth, 500617
molecular, isotopic analysis, 960781
retaining ability, rock, 500618

hydrocarbon, 241157
hydrocarbon, heavy, 500617
hydrocarbon, liquid, 241157
isotopic composition, 500617
kerogen, 241157
Mesozoic sediments, organic matter, 360943
organic geochemistry, Angola Basin, 750461,

750463
organic matter, thermal evolution, 711015
Walvis Ridge, sediments, 751057

hydrocarbon, gasoline range, 130813
Balearic Plain, hydrocarbon, 130814
bitumen, carbon, organic, 090857
hydrocarbon

low molecular weight, 711034
migration, 061327

hydrocarbon, Cj-Cg, lateral movement, 640778
hydrocarbon, C2-Cg

generation, 711043
shale, black, 711043

Indian Ocean NE, 220671
organic geochemistry, 080871

diffusion, 640727
generation/depth, 640950
Guaymas Basin, 640943, 640948

hydrocarbon generation potential
alkane, C4-C7, 380807
alteration, thermal, 660541
thermal immaturity, 800974

California
continental margin, 660541
organic sedimentation, 660541

California, Gulf of, 640865
Cape Basin, shale, black, 711030
carbon, heavy, 660541
carbon, organic, 660546
clay, organically impoverished, 660545
Cocos Plate, buried Miocene sediments,

organic matter, 660545
deposition, 660541, 660545
gas, biogenic, 660545
Guatemala, Pacific margin sediments, 670595
hydrocarbon, C,-Cg, Guaymas Basin, 640765
Japan, continental margin, 660541, 660545,

660546
Japan Trench, 870902
kerogen, sediments, 410839, 410845
Mesozoic sediments, organic matter, 360941,

360943
methane, biogenic, 660546
Mexico
continental margin, 660541, 660545, 660546
organic matter, 660545

Middle America Trench
clay, 660545
organic matter, 660545, 670595
sediments, 660541

Mississippi Fan, organic matter, 960761
Nankai Trough, potential, 870901
nonhydrocarbon analysis, 660541
oil, generation, 660545
organic chemistry, 870902
Miocene sediment source, 870902
Pliocene, 870902

organic facies
Baja California, 640865, 640868, 640869
bitumen, 640868, 640869
California Borderland, 640868
California, Gulf of, 640865, 640868,
640869, 640870

carbon, organic, 640868
Central Basin, 640870
circulation, oceanic, 640869
Guaymas Basin, 640865, 640866, 640868,
640869

heat flow, 640869
hydrothermal alteration, 640869
intrusion, 640869
Japan, 640868, 640869
marginal oxidizing environment, 640869
Mexico, 640865, 640866, 640867
near-surface sediments, 640868
oxygen minimum zone, 640865
Red Sea, 640869
sill, 640869
spreading, 640865
spreading center, 640869
Yaqui River, 640869

organic geochemistry, Goban Spur, 800949,
800959

organic matter, 960758
accumulation rate, 670595
alteration, thermal, 660541, 670595,
670598

America W, 670598
bacterial activity, 670598
California, 660541, 670598
California, Gulf of, 660541
Cocos Plate, 670595, 670598
continental slope sediments, 670595
deposition, 660541, 670595
Guaymas Basin, 670598
hydrothermal alteration, 670598
Japan, 660541, 670598
Mexico, 660541, 670595, 670598
Mexico S, 670596
Middle America Trench, 660541, 670595,
670598

oxygenation, 660546
Pacific Ocean, 660541, 670595

oxygen minimum zone
deposition, 660545
organic matter enrichment, 660545

Pacific Ocean
deep water, 660545
water mass oxygenation history, 660545

Pacific Ocean E
circulation, 660546
upwelling, 660546

Quaternary sediments
organic matter, 640925
sedimentology, 640926

Rio Grande Gap, geochemistry, 720841
Rockall Plateau, sediments, 810819
shale, black, 931177
surface water, organic matter, 660546
tectonic changes, water depth, 660541
transport, organic matter, 660545, 660546
trench organic matter derivation, 660545
turbidity current, coastal origin, 660545
upper continental slope, organic matter,

660545
see also petroleum generating potential

hydrocarbon, heavy, 241157
Aden, Gulf of, 241157
basalt, gas, 450647
bitumen, 241157, 450647
geochemistry, 42B0687, 42B0696

Black Sea, organic geochemistry, 42B0763
carbon, organic, 241157
gas, 241157
gas, interstitial
geochemistry, 640783, 640784, 640787
sediments, 410861

geochemistry, 660551
methane carbon, isotopic composition, 500617
organic geochemistry, 080871

hydrocarbon, hopanoid
lipid

diagenesis, 630770
hydrocarbon, cyclic, 630765
indication, 630769

organic matter, Aptian-Jurassic, 711019
hydrocarbon, immature

hydrocarbon, extractable, organic
petrology, 640838

limestone, Albian, 620933
organic geochemistry, 590648
Santos Plateau, origin, 390940
sterane, diagenetic history, 960792
triterpane, diagenetic history, 960792

hydrocarbon, isoprenoid
hydrocarbon, extractable, organic

petrology, 630821, 630827, 640838, 640851
kerogen, organic geochemistry, 640887
laminated/nonlaminated sediments, organic

geochemistry, 640921
lipid, organic geochemistry, 640887
shale, geochemistry, 430645
Walvis Ridge, sediments, 751076

hydrocarbon, light, 38S0649, 410859, 440645,
440651

Angola Basin, 440651, 751001
sorption, 751007

Atlantic Ocean NE, 410855, 410859
Atlantic Ocean NW, 440651

sediments, 440651
benzene, 38S0649
bitumen, geochemistry, 42B0696
Black Sea, 440651
Blake Basin, 440651
Cape Basin, 440651
diagenesis, thermally controlled, 630945,

630947
dimethylbutane, 410859
distribution, 440651
butane, 440651
ethane, 440651
hydrocarbon, C4-C?, 440651
pentane, 440651
propane, 440651

erionite, organic matter, gassy, 410859
Falkland Plateau, hydrocarbon, 711033
gas, 410859
hydrocarbon, gem dimethyl, 410859
limestone, 410859
naphthene, 38S0649
neopentane, 38SO65O, 410859
organic geochemistry

Baja California, 640941
diffusion migration, 640725
gas, 410815
gasoline, light, 640945
generation, 750466
Guaymas Basin, 640943, 640945
production, 630948
Walvis Ridge, 750465

organic matter, oxidized, coaly, 410859
paraffin, 38S0649



424 Hydrocarbon, liquid

Ross Sea, continental shelf, 280940
sand,410859
shale, black, 410859
thermal history, 711021, 711026, 711027
thermal maturation, 711027

silt, 410859
stable isotope, carbonate, 650384
terpene, 410859
toluene, 38S0649
Walvis Ridge, sediments, 751059, 751060,

751062, 751063
hydrocarbon, liquid
Angola Basin, organic geochemistry, 750987
Atlantic Ocean NE, evolution, 411243
California, continental margin, 630760
conclusions, 670599
contact metamorphism, kerogen, 410822
gas, interstitial, geochemistry, 640786
hydrocarbon, extractable, organic

petrology, 630834
hydrocarbon, heavy, 241157
kerogen, sediments, 410839, 410840
organic geochemistry, Guaymas Basin,

640944, 640945
organic matter

generation, 670599
petrology, 500569

Ross Sea, continental shelf, 280940
sediments

Blake Ridge, 760382
kerogen, 410822

hydrocarbon, long-chain isoprenoid,
hydrocarbon, extractable, organic
petrology, 640846, 640851

hydrocarbon, monoaromatic steroid
hydrocarbon, extractable, organic

petrology, 630823, 640841
Walvis Ridge, sediments, 751075

hydrocarbon, nonaromatic, 870882, 870883
branched compound, 870882
carbon preference index, 870882
Cariaco Trench, organic geochemistry,

38S0632
composition, 950655
New Jersey Transect, 950655

compositional uniformity, 870882
cyclic compound, 870882
diisobutylphthalate, 870882
intense bacterial reworking, 870883
Japan Trench, Pleistocene sediments, 870883
Mazagan Escarpment, 790784
Neogene, 870883
organic geochemistry, 271293, 271296
alkane, 271293
Angola Basin, 750461
C22 maximum, 571296
carbon preference index, 271296
double-bond isomers, 271295
hopane, 271293, 571296
hydrocarbon, C27 + cyclic, 271293
hydrocarbon, C27-C29, 571295
hydrocarbon, cyclic, 271293
hydrocarbon, migrated, 571296
hydrocarbon, steroid, 271295
indigenous maturation, 571296
pristane/phytane ratio, 571296
sandstone, 571296
steradienes, 271295

organic matter, Aptian-Jurassic, 711018
shale, Aptian-Barremian, 711018
shale, black, thermal history, 711024
terrigenous higher plant waxes, 870883
Walvis Ridge, sediments, 751073, 751076,

751077, 751081
hydrocarbon, olefinic

gas, interstitial, geochemistry, 640781,

640786
hydrocarbon, C,-C5, 571345

hydrocarbon, pentacyclic
Black Sea, organic geochemistry, 42B0763
Cariaco Trench, organic geochemistry,

38S0633
hydrocarbon, polycyclic
extractable organic matter, 800985
organic matter, geochemistry, 800987
plant organic matter, 380815

hydrocarbon, polynuclear aromatic
Atlantic Ocean N, lipid, 500658, 500659
Hess Rise, Albian sediment, 620940
lipid

hydrocarbon, aromatic, 571372
shale, black, 410856

hydrocarbon, saturated
Black Sea, organic geochemistry, 42B0757,

42B0763
Brazil Basin, 720823
carbon, geochemistry, 410852
extractable organic matter, 800985
hydrocarbon, Cj-C7, volatile organic

compounds, 571354
hydrocarbon, Cj-Cg

Baja California, 640764
generation, 640777
Guaymas Basin, 640764
hydrocarbon, 640777
San Miguel Gap, 630775, 630779

hydrocarbon, extractable, organic
petrology, 630827

limestone, Cretaceous, 620883, 620884
organic geochemistry, 080871
organic matter, Aptian-Jurassic, 711018
preliminary organic analyses, 100627, 111017
pyrolysis-GCMS results, discussion, 950663
Rio Grande Rise, 720824

hydrocarbon, steroid
chemical characterization, molecular

analysis, 711048
extractable organic matter, 800985
hydrocarbon, C15-C26, 800974
kerogen, organic geochemistry, 640895
limestone, Albian, 620928
lipid
cyclic components, 610614, 610616
diagenesis, 630770, 630771
distribution, 630763
organic geochemistry, 640895

organic geochemistry
Angola Basin, 750464
hydrocarbon, nonaromatic, 271295

organic matter, Aptian-Jurassic, 711018,
711019

shale, Aptian-Barremian, 711018
shale, black, Cretaceous, 751024
Walvis Ridge, sediments, 751079

hydrocarbon, tetracyclic
Black Sea, organic geochemistry, 42B0763
Cariaco Trench, organic geochemistry,

38S0633
hydrocarbon, thermogenic

fan, submarine, margin, 960753
gas
migration, 960783
molecular, isotopic analysis, 960781

gas hydrate, migration, 960783
gas, interstitial, geochemistry, 640785
intraslope basin organic matter,

hydrocarbon, biogenic, 960753
kerogen, organic geochemistry, 640883
lipid, organic geochemistry, 640883
Mexico, Gulf of, nonvolatile organic

matter, 960748
Mississippi Fan, organic matter, 960749,

960752, 960755
organic geochemistry
Angola Basin, 750464
migration rate, 640825

hydrocarbon, triaromatic steroid
hydrocarbon, extractable, organic

petrology, 630832
Walvis Ridge, sediments, 751076

hydrocarbon, triterpanoid acids, 241159,
241163

bishomohopanoic acid, 241161
homohopanoic acid, 241160
methyl esters, 241160
trinorhopanone, 241160

hydrocarbon, triterpene, Atlantic Ocean N,
lipid, 480972

hydrocarbon, triterpenoid
lipid, paleoenvironment, 640916
organic matter, Aptian-Jurassic, 711018
shale, Aptian-Barremian, 711018
shale, black, thermal maturation, 711024

hydrocarbon, unresolved naphthenic
lipid, 860671
Pacific Ocean NW, lipid, 860671

hydrocarbon, unsaturated
alkene, C25-C30, liability, 960789
bitumen, geochemistry, 42B0690
hydrocarbon, extractable, organic

petrology, 630821, 640850
lipid, 610613
hydrocarbon, aliphatic, 640913

organic geochemistry, 640827
molecular markers, 630844

Walvis Ridge, 751077
hydrocarbon, unsaturated cyclic

organic geochemistry, 571298
organic petrology, organic matter, source,

47A0520
hydrocarbon/bitumen ratio

Balearic Plain, hydrocarbon, 130815
hydrocarbon, gas, residual, 42B0679
petroleum generating potential, organic

matter, 571328
hydrocarbonate, geochemistry, Cenozoic

sediments, 42B0584
hydroclastite, Porcupine Plain, 801197
hydrofracturing

Japan Trench, 870823
Shikoku Basin, vein, 870802
vein, structure, 870823, 870824

hydrogarnet, 260593, 260594, 260597, 260598
hydrogen, 310901
alkane, C4-C?, 310903
basalt, gas, 450647, 450649
basalt, altered, chemistry, 511326, 511329
Bermuda Rise, oxygen, 511175, 511177,

511178, 511179, 511180
bitumen, 450647

gas, 450649
geochemistry, 42B0696

Black Sea, interstitial water, 42B0650
California, Gulf of, basalt, 650667
carbon, geochemistry, 410849, 42B0717,

500625
carbon isotope, formation water, 950649
carbonization, temperature history, 181077
Costa Rica Rift, carbonate, 690466
Falkland Plateau, sediments, 711001
gas hydrate, 670591
gas, interstitial

geochemistry, 640781
stable isotopes, 640815

hydrate, high-porosity lithologies, 670594
hydrocarbon, extractable, organic

petrology, 630820
hydrogen isotope, formation water, 950649



Hydromica 425

hydrothermal deposits, origin, 540416
Indian Ocean W, interstitial water, 250365
kerogen, 870898

organic geochemistry, 640885
sediment cores, 42B0743

lipid, 571368
abstraction, 660583
organic geochemistry, 640885

magnetic oxides, petrology, 511427
Mesozoic sediments, organic matter, 360941
methane, production, 960771
methanogenesis, sediments, 640760, 640761
methylene chloride
abstraction, 660583
methane, 660583

Mid-Atlantic Ridge, isotopes, 450543
Middle America Trench, transect, 670611
naphthalene, 310903
Neogene cores, organic geochemistry, 42A0466
New Jersey, wedge toe, 950638
organic geochemistry, 640727, 640877
gas, 640726
kerogen, 630845, 630849, 630850, 630851

organic matter, 310901
Pendragon Escarpment, 800970

Pacific Ocean SE, basalt, 340383
petrology, mineralogy, 540800
protokerogen, hydrothermal effects, 640906
Quaternary sediments, kerogen, 640926
Red Sea, geochemistry, 230995
sapropel, Cretaceous, 620895
seepage, 310903
shale, black, Cretaceous, 410866
sulfate-reducing, methane producing

microorganism
carbon dioxide, 960733
consumption, 960773

sulfur isotope, 340383
trace elements, 450543

hydrogen isotope, 700319, 950647, 950650
acetate-type fermentation, 950649
alkalinity, 950649
bacterial origin, 950649
basalt
composition, 690637
Costa Rica Rift, 830289
mineral, primary, 830289
mineral, secondary, 830289

Bermuda Rise, oxygen, 511177, 511178, 511179
C2 + , 950647
13C, 950647
depletion, 950647
kinetic fractionation, 950649

California, Gulf of, basalt, 650661, 650663
carbon isotope, 950650
interstitial, 950649
seawater, 950649

carbon, organic, 950649
carbonate, 130788

Neogene, 130788
CO2, 950647
CO2/methane, fractionation, 950649
Costa Rica Rift, basalt, 690637, 830289
D/H, 950647, 950649

methane, biogenic, 950649
deuterium isotope, depletion, 950647
diagenesis, 950649
diffusion, 950649
evaporites, Neogene, 130788
gas, biogenic, absence, 950649
gas, biogenic hydrocarbon, 950647
hydrogen, formation water, 950649
interstitial, 950649
interstitial water, calcium-magnesium

gradients, origin, 740705
interstitial water chemistry, 950647

kerogen, sediments, 410843
manganese oxide crust, 700319, 700321

temperature, 700321
Mediterranean Ridge, sulfate mineral, 130792
methanogens, carbon, 950649
methyl hydrogen, incorporation, 950649
Mid-Atlantic Ridge, 450541
Mississippi Fan, methane, 960777
New Jersey Transect, 950647
nickel, 950647
nontronite, 700319

formation, 700320
temperature, 700320

18O, trace elements, 450541
Orca Basin, 960777
organic matter remineralization, 950649
oxygen isotope, geochemistry, 370604
pore water, Walvis Ridge, 740697
propane, 950647, 950649
sand, glauconitic, 950649
seawater, 950649
sediments, 700321
Blake Basin, 760456
Blake Ridge, 760455
ooze, foraminiferal nannofossil, 700321,
700322

squeezed pore waters, 740697
stable isotope ratio, 511157
D/H ratio, 511156

sulfate
concentrations, 950649
evaporites, 130788
interstitial water, 130788
Neogene, 130788

sulfate, dissolved, 950649
sulfate-reducing bacteria, 950649
Valencia Trough, sulfate mineral, 130792
volcanics, Hess Rise, 620973
Walvis Ridge, pore water, 740697
see also methane

hydrogen sulfate, Blake Ridge, gas, natural,
100797

hydrogen sulfide, 42B0627
Atlantic continental margin
lower continental rise, 100791
sediments, 100791

Atlantic Ocean NW, regional aspects, 110960
Bermuda Rise, sulfur isotope, 511145
Cape Bojador, hydrocarbon C, C?, 47A0533
caprock, sulfur isotope, 010460
chlorophyll, diagenesis, 571391
Costa Rica Rift
basalt, 690478
carbonate, 690466

dacite, conglomerate, 571285
deposition, models, 750837
East Pacific Rise, sediments, 650425
fixation, 540325
gas, natural, zonation, 110791, 110797
geochemistry, Cenozoic sediments, 42B0592
hydrocarbon, Cj-C5

Japan Trench, 571336, 571338, 571339,
571342, 571343

midslope, 571342
odor, 571335
production, 571336

interstitial water, 121194, 151071
interstitial water chemistry, 240803

Japan Trench, sediments, 271246, 571251,
571255

kerogen, organic geochemistry, 640892
limestone, Albian, 620934
lipid

formation, 660583
organic geochemistry, 640892

lithology, 42A0236

chalk, 120411
ooze, limestone, 120411
ooze, nannofossil foraminiferal, 300233

major element, geochemistry, 42B0527
methanogenesis, sediments, 640761
methylene chloride, formation, 660583
Middle America Trench, transect, 670605
minor element, geochemistry, 42B0527
mud, terrigenous, organic geochemistry,

400561
muramic acid, microbial biomass, sediments,

42B0767
New Jersey Transect, seaward end, 950638
oil, sulfur isotope, 010460
organic geochemistry, 640723, 640724, 640727
gas, 640726

Pacific Ocean SE, contamination, 920551
palynological residue, Guaymas Basin, 640739
Panama Basin, sediments, 690391
petrology, 540797
preliminary organic analyses, 160575, 170561
pyrite, framboidal, pyrite, 750879
pyrite, microcrystalline, ooze,

nannofossil, 260606
rhyolite, conglomerate, 571285
Rockall Rise, B100273, 121194
sediment, pore water, 700335, 700336
sediment-interstitial water interaction
ankerite, secondary, 571272
calcite, secondary, 571272

sedimentology, physical properties, 100715
sediments, radioactive elements, 42B0627
seekreide, sapropel, 42B0507
shale, organic geochemistry, 400561
Sigsbee Basin, organic analyses, 100057,

100061
tetrapyrrole, geochemistry, 640805, 640810

hydrogen/carbon dioxide ratio,
methanogenesis, sediments, 640761, 640762

hydrogen/carbon ratio
carbon, geochemistry, 410849, 410853
lipid, 660583
methylene chloride, 660583

kerogen, 660583
hydrogrossularite, Indian Ocean W,

mineralogy, 260573
hydromica, 38SOO55, 38S0062, 38S0063, 490443,

490444, 490445
basalt

celadonite, 511269
smectite, 511266

Cenozoic sediments, lithology, mineralogy,
geochemistry, 450323, 450326, 450327,
450330

clay minerals, 38S0028
celadonite, 511269
smectite, 511266

Galapagos Fracture Zone, East Pacific Rise,
540401

geochemical history, sedimentation, 710404,
710405, 710406, 710437

geochemistry, Cenozoic sediments, 42B0545
Hess Rise, post-Jurassic sedimentation,

620821
Iceland Basin, Cenozoic sediments, 38S0O74,

38S0075, 38SOO81, 38SOO87
lithology, 38S0028
Lofoten Islands, Pliocene-Pleistocene,

38SOO72
Mellish Seamount, post-Jurassic

sedimentation, 620835
mineral, secondary, elemental composition,

920510
mineralogy, 38SO111, 38S0114, 38SO115,

38S0116, 38S0117, 38SO118, 38S0119
sediment history, 38S0119
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Norwegian Basin, Pliocene-Pleistocene,
38S0072

palygorskite
claystone, 411087
palygorskite-sepiolite minerals, 411087

paragenetic assemblages, Assemblage IA( +) ,
710425

sedimentary sequence, lithology, 200727
sepiolite, palygorskite-sepiolite minerals,

411087
hydromica-montmorillonite

basalt, oceanic, Melanesian Basin, 610654,
610657, 610659

Cenozoic sediments, lithology, mineralogy,
geochemistry, 450323

sedimentation, Rockall Rise, 480689
hydromicatization, Hess Rise, post-Jurassic

sedimentation, 620820
hydromuscovite, 140728
hydrothermal activity, 810650

accumulation rate, metal, 340583
alteration, 300483
remnant arc debris, 590737

amorphous iron oxide, 050543
amorphous precipitates, iron oxide, 050543
Atlantic Ocean, submarine, 801055
basalt
geochemistry, 590780
petrochemistry, 630727

basalt, altered, geochemistry, 580834
California, Gulf of, 641159
basalt, 650643
Guaymas Basin, 641119
gulf mouth, 650399, 650412

carbonate, Tethys, 801055
carbonate, secondary, vein, 580905
change, 920598
chemistry, relationship, 650418
clay, origin, 580674
Cocos Plate, sediments, 670608
Colon Ridge, interstitial water, 680472
convection, interstitial water, 920612
Costa Rica Rift, heat sources, 830275,

830277
crust, oceanic

clay, 540314
K, Fe-smectite, 540314

deep sea sediment, geochemistry, 870652
deposition
chalk, nannofossil, 250496
ooze, nannofossil, 250496

East Pacific Rise, 920598
mid-ocean ridge crest, 920585
ridge crest, 920585
sediment, 920355, 920598

East Pacific Rise C, biostratigraphy, 920255
equatorial high-productivity belt, 850973
equatorial sediment bulge, 850974
ferruginous sediments, 160604
formation, accumulation, 700228
Galapagos Fracture Zone, 540406
biogenic sediments, 540407
carbonate, 540406
convective water flow, 540408
cooling, lithospheric, 540408
Fe-Mn oxide, 540407
Galapagos Islands, 540406
heat flow, variable, 540407
hydrothermal mounds, 540406
hydrothermal precipitate, 540407
nontronite, 540407
oxyhydroxide, 540407
sea floor geothermal processes, 540406
shrinking agent, 540408
subsidence, 540408
venting, 540408

Galapagos Islands, hydrothermal mounds,
700194, 700208

Galapagos Spreading center
basalt, 540737
magmatism, 540322

geochemical partitioning, 650429
geochemistry, 390490

Guaymas Basin, 640711, 640712
Guaymas Basin, 641159

California, Gulf of, 641119
chemistry, 641163
contact metamorphism, 641163
heat flow, 641159
hydrothermal system, 641165, 641166
initial ocean evolution, 641159
interstitial water chemistry, 641162
lithology, 641160, 641161, 641162
metamorphism, 641163
mineralogy, 641163
physical properties, 641162
stable isotopes, 641164

Hess Rise, 620971, 620973
rocks, 620868

hydrothermal accumulation, change, 920612
hydrothermal alteration, sediments, 650419
hydrothermal anomaly
change, 920592
East Pacific Rise, 920593
intensity, 920593
manganese, 920592
rise crest, 920592

hydrothermal sediment, composition, 920606
Indian Ocean SW, iron-rich sediment, 250402
Indian Ocean W, regional aspects, 250756
inorganic geochemistry, Angola Basin, 750933
interstitial water, geochemistry,

hydrothermal alteration, 640693
Japan Trench

minor element, 870649
trace elements, 870649

kerogen, organic geochemistry, 640890,
640892

lipid, organic geochemistry, 640890, 640892
lithology

Marquesas Oceanic Formation, 080677
midocean ridge, 721021

major element
argillaceous sediments, 580721, 580723
iron, 920369

manganese
carbonate, 801066
volcano, 801061

Mariana Trough, basalt, 600601
Mendoza Rise, East Pacific Rise, 920594
mineral, chemical composition, sediments,

38S0044
mineral, secondary, East Pacific Rise,

650648
mineralization, iron oxide, 220471
mineralogy

Mariana Trough, 600442
relationship, 650418

Mn, hydrothermal, accumulation, 920586,
920590

Mounds, nontronite, 540384
mud, origin, 580674
Nankai Trough, geochemistry, 870646
Natal Basin, volcanism, 250539
Neogene, 920597

accumulation rate, 920616
alteration, 920616
circulation, 920616
crust, 920616
diagenesis, 920616
East Pacific Rise, 920616
lithosphere, 920616

Mendoza Rise, 920616
Pacific Ocean S, 920616
radiometric age, 920616
ridge crest, 920616
sea floor spreading, 920616
transport, 920616

Oligocene-Pleistocene sediments, crust,
920291

Pacific Ocean, iron-rich sediment, 080832
Pacific Ocean EC, stratigraphy, 090941
Pacific Ocean SE
paleoceanography, 920597, 920598
Pb isotope, 920396
rare earth elements, 920387, 920388

palynological residue
Guaymas Basin, 640749
organic matter, 640753

petrology, 641123, 641124, 641126, 641130,
641131

anhydrite, 641132
carbonate, 641129
Cerro Prieto Field, 641131
Cesano, Italy, 641131
clay minerals, 641129
epidote, 641130
feldspar, 641129
geothermal field, 641131
intrusion, 641131
lithology, 641123
quartz-silica, 641126
quenching origin, 641132
steep gradient, 641131
sulfate, 641129
unaltered sediments, 641124
zeolite, 641130

Philippine Sea, 870646
Philippine Basin W, 870645

preservation, 920297
pyrite, hydrothermal, 641137
sediment
Fe/Mn ratio, 920366
Fe/P ratio, 920366

sedimentation, 090941
Shikoku Basin
clay minerals, 580674
Philippine Basin W, 870645

smectite, K, Fe, crust, oceanic, 540308
spreading rate, fluctuation, 920598
stable isotope, carbonate, 650384
sulfur isotope, anhydrite, hydrothermal,

641137
tholeiite
geochemistry, 590681
petrology, 590681

trace elements
carbonate, 801070
Paleocene-Coniacian sediment, 720402
ridge crest, 850790

volcanic sediment, diagenesis, 330801
volcanics, fluctuation, 920598
volcanism, mineral evolution, 600450
see also brines, hot

hydrothermal alteration, 810770, 920505
alteration
bulk chemical changes, 650653, 650654
duration, 920505
products, 810736, 810737, 810740

alteration product mineralogy, 920505
Atlantic Ocean NW, regional aspects, 110967
Atlantic Ocean S, mineralogy, 030510
B, trace elements, 920491
basalt, 690711, 690712, 690718, 690720,

830249, 830331, 830334, 830337
alteration, 920512, 920513
Costa Rica Rift, 830283
fast-spreading ridge, 920505
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basalt (Cont.)
Fe-Ti oxide, 550639
fractures, 920505
geochemistry, 590786, 830249
Mariana Trough, 600755, 600759
permeability, 920505
petrology, 580857

basalt, altered
geochemistry, 580833
major element, 580875
trace elements, 580875
weathering, 540780

basalt, oceanic, 920505
formation, 920505

basalt-seawater interaction, 920505
Bermuda Rise, basalt, 511151
breccia, volcanic, Neogene, 630655
California, Gulf of, 650419

basalt, 650667
gulf mouth, 650415, 650435

celadonite, K/Ar age, 920505
chemical elements, 920505
chemistry, 600583
circulating fluids, 920505
circulation, 920505
Costa Rica Rift

anhydrite, 830283
basalt, 830249, 830283
crust, oceanic, 830297
waters, 690485

Costa Rica Rift Zone
crust, oceanic, 830201, 830202, 830297
solutions, 830301

crust
differences, 920505
flux, 830261

crust, oceanic, 830249
alteration, 830301
Atlantic Ocean, 830297
Ca2 + liberation, 830301
celadonite, 830301
duration, 830298, 830301
global effects, 830297
seawater, 920505
seawater exchanges, 920505
zeolite, 830301

diagenesis, serpentinite, 020422
duration, 920505
East Pacific Rise, sediments, 650382
Eu, enrichment, 830252
fast-spreading ridge, 920505
gabbro-diabase, hornblende, 370763
gas, interstitial, geochemistry, 640783
geochemistry, 640713, 810740

effects, 640695
Guaymas Basin, 640700
Rockall Plateau, 810736, 810737
sediments, 640713
sill, 640713

Goban Spur, evolution, 801203
grain size, basalt, 830334
Guatemala, trench, 670525
hornblende, gabbro, 370763
hydrocarbon, Cj-Cg, Guaymas Basin, 640763,

640764, 640777
hydrocarbon generation potential
organic facies, 640867, 640869, 640870
organic matter, 670598

hydrothermal circulation, duration, 920505
interstitial water, geochemistry
basalt, 640691, 640692, 640693
Guaymas Basin, 640685, 640689, 640690

isotopic study, 590631, 590634, 590635,
590637, 590638, 590639

kerogen, organic geochemistry, 640883
lava, isotope geochemistry, 810778

Layer 2, crust, oceanic, 510006
Li, trace elements, 920491
lipid, organic geochemistry, 640883
lithology, 600581

metasomatic, 390337
Lord Howe Rise, rhyolite, 210538
magnetic oxides, petrology, 511427
magnetostratigraphy, 850864
Mariana Islands, basement, 600615
Mariana Trough, 600614
temperature, 600755

Mid-Atlantic Ridge, 490583
mineral, secondary, 920505
mineralization, secondary, 920505
timing, 920505

mineralogy, metabasalt, 600589
organic geochemistry, 640726
palygorskite, 220731

genetic types, 140734
palynological residue, Guaymas Basin, 640739
permeability, 920505
petrography, gabbro, spinel-bearing, 600583
petrology, 540744
polymict breccia, clast, 600648
remnant arc debris, 590739
Rockall Plateau, Tertiary deposits, 810670
secondary mineral, composition, 920505
sediment cover, 920505
sepiolite, genetic types, 140734
siderite, tuff, 020419
smectite, mechanisms of formation, 590600
Southeast Pacific Basin, evolution,

geologic, 350730
spreading ridge, 920505

formation differences, 920505
stratigraphy

clay minerals, 600469
Pacific Plate W, 600469

temperatures, Mariana Trough, 600755
tholeiite
geochemistry, 590682
petrology, 590682

trace elements, effect, 650594
tuff, Neogene, 630655
unconsolidated sediments, 920505
uranium, distribution, 370547, 370548
vesicle, 920505

hydrothermal alteration, high-temperature
alteration, bulk chemical changes, 650649,

650654
gabbro

mineralogy, 600591
petrography, 600591

Mariana Trough, gabbro, 600579
hydrothermal alteration, nonoxidative
basalt, chemistry, 920472
Mendoza Rise, petrology, 920613

hydrothermal anomaly, 920592, 920593
hydrothermal circulation, 650359

age, Rio Grande Rise, 720471
alteration, basalt, 370563
basalt, 690694, 690718, 690726, 830338,

830424
alteration, 920512, 920513
magnetic properties, 830356

basalt, altered, weathering, 540781
basalt, pillow, 830424
basement, 690718, 690726, 830405, 830415,

830416
basin, Atlantic Ocean N, 790521
Bermuda Rise, oblique seismic experiment,

510676
Colon Ridge, interstitial water, 680472,

680473
Costa Rica Rift, 690448
crust, porosity, 690686, 690687

crust, oceanic, 370347, 370357, 370358,
690726, 830356, 830388, 830389, 830405,
830424, 830429, 830440, 830519, 870740

Galapagos, Hydrothermal Mounds, 700361
Galapagos Hydrothermal Mounds, 700355
geochemistry, 640695
hydrothermal alteration, duration, 920505
hydrothermal deposits, origin, 540417,

540418
interstitial water, Pacific Ocean SE, 920423
interstitial water, geochemistry, theories,

640675
K/Ar age, celadonite, 920512
kerogen, organic geochemistry, 640894,

640903
Layer 2, crust, oceanic, 370992
lead isotope, 700330

leaching, 700325, 700328
lipid, organic geochemistry, 640894, 640903
magnetic properties, basalt, 830356
Mid-Atlantic Ridge
basalt, 490805
magnetic observations, 490807
temperature, 460395

midocean ridge, sulfur, 790521
mineral, secondary
elemental composition, 920511
petrography, 920506

Nankai Trough, heat flow, 870740
organic geochemistry, Guaymas Basin, 640945
Pacific Ocean E, 680467
Pacific Ocean NW, 860765
palynological residue, 640729
Reykjanes Ridge, magnetic observations,

490807
ridge crests, 650359
Rio Grande Rise, age, 720471
saturation solubility, 790826
seawater, sulfur, 790521
serpentinite, 370563
sulfur isotope, effect, 790521
thermal conductivity, heat flow, 460395
thermomagnetic curve, Curie temperature,

630749
hydrothermal convection
basalt, geochemistry, 590786
Nankai Trough, heat flow, 870741
protokerogen, hydrothermal effects, 640908

hydrothermal deposits, 700235
alteration, products, 810736
assemblage, paragenic, 700252
clay, green, 700252
factor loadings, 700252, 700253
Fe hydroxide, 700253
ooze, 700252

carbonate, petrology, 540327
East Pacific Rise
metalliferous sediment, 920585
origin, 540415, 540418
sediments, 920371

Galapagos Hydrothermal Mounds
geochemistry, 700235
mineralogy, 700235

Galapagos Islands, 540325
Galapagos Spreading center, 540339, 540341,

700235
altered siliceous organisms, 540341
argillaceous phase, 540341
basalt, 540339
bottom currents, 540341
calcareous organisms, 540341
calcite, 540341
chemical composition, 700241, 700242,

700244, 700247, 700248, 700249, 700252
coccoliths, 540341
diapirlike emplacements, 540377
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Galapagos Spreading center (Cont.)
discoasters, 540341
foraminifers, 540341
geochemistry, 540339
glass, silicic, 540343
glass, volcanic, 540341
granules, sharp-edged, 540341
hydrothermal system, 540339
hydroxide, 540343
lithologic description, 540339, 540340
mineralogy, 540339, 700235, 700236,

700238, 700239, 700241, 700244, 700245,
700247, 700248, 700250, 700252

mounds, heat flow, 540339
ooze, foraminiferal nannofossil, 540341
oxyhydroxide, 540341
quartz, 540341
sediment classification, 540323
sediment thickness, 540339
sponge spicules, 540341
zonation, 540341

geochemistry, 540339, 540372, 540375, 810715
alteration, 540375
Galapagos Hydrothermal Mounds, 700235
Guaymas Basin, 640708
major oxides, 540347, 540371
mineralogy, 540339, 540375
mixed origin, 540375
Rockall Plateau, 810736
sea floor, 640713
transformation, 540375
unstable environment, 540375

hydrothermal accumulation, change, 920609
manganese hydroxide, 700253, 700254
clay, green, 700253
temperature effect, 700253
todorokite, 700253

mineralogy, 540339
FAMOUS area, 540346
Galapagos Hydrothermal Mounds, 700235
sedimentology, 540339

Mounds, nontronite, 540385
Mounds Hydrothermal Field

chemistry, 540408, 540410
origin, 540411

Pacific Ocean E
modified sediments, 540331
sediments, 540319, 540321

Rockall Plateau, concretion, fossil
polymetallic, 810706

sediment, Fe/Mn ratio, 920368
sedimentology, 540339
Galapagos Spreading center, 540339

sulfur isotope, 370621
hydrothermal emanation, 190631

trace elements, Paleocene-Coniacian
sediment, 720402

hydrothermal event, Rio Grande Rise,
basement, volcanic, 720955

hydrothermal field
alteration, products, 810736
basalt, magma chamber, axial, 540833
Colon Ridge, interstitial water, 680472
Galapagos Fracture Zone

East Pacific Rise, 540403, 540405
hydrothermal activity, 540406

Galapagos Islands, thin flows, 540812
Galapagos Spreading center, basalt, 540737,

540773
geochemistry

Galapagos Islands, 640695
Rockall Plateau, 810736

ore, deposit, 540802, 540804
petrology, Galapagos Islands, 540744
sediment, chemical composition, 700269,

700270, 700271, 700272, 700273, 700274

trace elements,
alteration, 670567

hydrothermal fluid, 670567
alkaline, 260595, 260597
alteration, remnant arc debris, 590739
altered rocks, 590736
Barremian-Aptian, 86Sr/87Sr ratio, 620782
basalt, altered, weathering, 540781
black smoker, 830298
clay, authigenic, Mariana Trough, 600471
Colon Ridge, interstitial water, 680467,

680472
Costa Rica Rift Zone, 830234, 830236, 830238
basalt, 830239, 830284, 830285, 830293
low-temperature vents, 830238

crust, oceanic
Costa Rica Rift Zone, 830190, 830195,

830196
"normal", 830298

East Pacific Rise
hydrothermal precipitate, 920383
interaction, 540395

effect, 540323
Galapagos Hydrothermal Mounds, sediments,

850791
geochemistry, Coniacian-Santonian

sediments, 720829
interstitial water, advection, 650441
interstitial water, geochemistry, Guaymas

Basin, 640683, 640686
major element, precipitation, 920369
Mn, hydrothermal, accumulation, 920590
Mounds, nontronite, 540382
Mounds Hydrothermal Field, origin, 540415
ore, deposit, 540804
petrology
crystallization, 540794
iron oxide, 540801

precipitation, 670567
manganese, 670567
zinc, 670567

rare earth elements, trace elements, 590666
sediment, Fe/Mn ratio, 920368
white smoker, 830298

hydrothermal leaching
chemical composition, metal, 571263
geochemistry, origins, basal sediments,

340564
hydrothermal metal
geochemical partitioning, supply, dilution,

650429
Hess Rise, rocks, 620863
rare earth elements, trace elements, 590666
West Mariana Basin, metallogenesis, 590650,

590651
hydrothermal mineral, 580646
basalt, altered, weathering, 540780
clast, 580646
conglomerate, clast, 580646
Daito Ridge, 580646
formation, 700253, 700254
Pleistocene, 700253, 700254

interstitial water, geochemistry, Guaymas
Basin, 640684

mineralization, secondary, 540809
calcite, 540809
oxidation-hydration process, 540809
quartz, 540809
smectite, 540809
sulfide, 540809

organic geochemistry, temperatures, 640819
hydrothermal mineralization
Costa Rica Rift, stockwork-like zone, 830275
Costa Rica Rift Zone, 830275
crust, East Pacific Rise, 020421
ferromanganese nodules, 020421

geochemistry, Galapagos Islands, 810715
magmatic events, 020421
magnetic active zone, sedimentation, 020421
metalliferous sediments, 020421
regional tectonics, Rb, 720959

hydrothermal mineralogy
geochemistry, Guaymas Basin, 640699
hydrothermal alteration, sediments, 650419

hydrothermal mounds, 700303
basalt, altered, weathering, 540779
chemical composition, 700228

Galapagos, 700228
clay, green, Galapagos Spreading center,

700211
clay minerals
chlorite, 700227
composition, 700225, 700228
mica, 700226
reflections, 700225, 700226

crust, oceanic, Galapagos Hydrothermal
Mounds, 700459

East Pacific Rise, origin, 540396
Galapagos Fracture Zone, hydrothermal

activity, 540406
Galapagos Islands, 700355, 700357, 700361,

700459
ash, 690451
basement, 700358
density, 700356
dissolution, hydrothermal, 700361
heat flow, surface, 700358
hydraulic properties, 700359, 700360
hydrothermal circulation, 700361
hydrothermal system, 700361
lithostratigraphy, 700183, 700185,

700187, 700189, 700191, 700192, 700193,
700194

origins, 700367
petrology, 700197, 700199, 700200,

700201, 700203, 700204, 700205, 700206,
700207, 700208, 770204

porosity, 700356
present-day surface heat flow, 700358
seismic reflection, 700357
shear strength, 700356
sonic velocity, 700355
surface heat flow, 700361
thermal conductivity, 700355
wet bulk density, 700355

sediment, 700277, 700281
basalt-seawater interaction, 700277
celadonization, 700279
clay, green, 700277, 700280, 700281
East Pacific Rise, 700277, 700285
FAMOUS area, 700277
Fe-Mn oxide, 700284
FeO, 700279
Galapagos Fracture Zone, 700285
Galapagos Spreading center, 700277
homogenization, 700284
iron, 700281
K20, 700279
major element, 700278, 700279, 700285
manganese, 700281
manganese crust, 700277
minor element, 700281, 700282, 700284,
700285

nontronite, 700279
ooze, 700278, 700281
origins, 700277, 700285
physical properties, 700281
pore infilling, 700278
rare earth elements, 700285
redistribution, 700282, 700285
seawater influence, 700285

see also Galapagos Hydrothermal Mounds
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hydrothermal plume
East Pacific Rise, 540060
hydrothermal precipitate, 920384
sediments, 920355

major element, precipitate, 920369
Mn, hydrothermal, accumulation, 920586,

920590
Pacific Ocean SE, rare earth elements,

920388
sediment
Fe/Mn ratio, 920366
Fe/P ratio, 920364

hydrothermal precipitate
aluminosilicate, SiO2 distribution, 920376,

920377
Bermuda Rise, mineral, secondary, 511262
East Pacific Rise, 920383, 920384, 920585,

950383
basalt. 540406

Fe/Mn ratio, 920366
Fe/P ratio, 920364
Galapagos Fracture Zone, hydrothermal

activity, 540407
hydrothermal mineralization, 020421
iron, differentiation, 920376
major element, basal sediment, 920369
manganese

differentiation, 920376
East Pacific Rise, 920375, 920376
Fe/Mn ratio, 920375
sea floor spreading, 920376
silicate, 920376
transport, water, 920376

Pacific Ocean, sediments, 920379
Pacific Ocean SE

paleoceanography, 920597
rare earth elements, 920387, 920388

rare earth elements, East Pacific Rise,
920383

Si/Al ratio, 920364
hydrothermal precipitate-seawater

interchange, Pacific Ocean SE,
hydrothermal component, 920386

hydrothermal process
accumulation rate, metal, 340581
California, Gulf of, Guaymas Basin, 650617
chalk, calcite, paragenesis, 260595
Costa Rica Rift, carbonate, 690461
dolerite, alteration, 630711
Galapagos Spreading center, basal

sediments, origin, 540381
garnet, metasomatic, paragenesis, 260595
geochemistry
chemical analyses, 640696
Guaymas Basin, 640711, 640712

hydrothermal alteration, sediments, 650419
interstitial water, geochemistry
Guaymas Basin, 640689
hydrothermal alteration, 640692

isotopic study, hydrothermal alteration,
590638

West Mariana Basin, metallogenesis, 590651
hydrothermal sediment

Ba/Zr ratio, geochemical significance,
710402

calcite, deposition, 920600
carbonate, stratigraphy, 920312
composition, change, 920606, 920608, 920609
East Pacific Rise
carbonate-free material, 920373
history, 920595, 950585
hydrothermal precipitate, 920383, 920384
sediments, 920355
silicate, hydrothermal, 920374

Guatemala, trench, 670525
hydrothermal accumulation, change, 920609

hydrothermal activity, Neogene, 920616
Mounds Hydrothermal Field, origin, 540411
Pacific Ocean NE, metal-rich basal

sediments, 630669, 630670, 630673,
630674, 630675

Pacific Ocean SE
paleoceanography, 920597
rare earth elements, 920388

palynological residue
epidote, 640752
Guaymas Basin, 640735

Red Sea, geology, 230813
sediment

CaCO3, 920363
chemical composition, 700269, 700271

sedimentation, geochemical aspects, 710434
hydrothermal sedimentation

East Pacific Rise
history, 920585
hydrothermal precipitate, 920383

Galapagos Spreading center, sediment
classification, 540323

history, East Pacific Rise, 920585
Mn, hydrothermal, accumulation, 920588
Pacific Ocean SE
chemistry, 920605, 920606
mineralogy, 920606

hydrothermal solution
alteration, temperature, 920499
authigenic minerals, 600463
basalt

chemistry, 920478
interaction, 820519, 820521

basement, calcite, 920502
California, Gulf of, basalt, 650667
Cocos Plate, geochemistry, 660683
Costa Rica Rift, alkali, 690492
Costa Rica Rift Zone
basalt, 830307
stockwork-like zone, 830272, 830273,
830275, 830277

East Pacific Rise
basalt, 540406
boron, 920378, 920379
sediments, 850793
sulfur, 920378, 920379

geochemistry, Guaymas Basin, 640708
heavy metals, Cenozoic sediments, 450349,

450350, 450354
Hess Rise, rocks, 620863, 620864
Hess Rise N, post-Jurassic, 620810
hydrothermal mineralization, 020421
hydrothermal precipitate, aluminosilicate,

920376
inorganic geochemistry, element enrichment,

750950
isotopic study, hydrothermal alteration,

590639
K-feldspar, diagenedc, origin, 330798
mineralogy, 350309
Mounds, nontronite, 540382, 540385
Pacific Ocean NE, metal-rich basal

sediments, 630667
Pacific Ocean SE
paleoceanography, 920597
rare earth elements, 920554
Sr isotope, 920400

planktonic foraminifers
chemical influence, 920297
penetration, 920297

pore water, 700343, 700347, 700349
preservation

carbonate, 920297
penetration, 920297

rare earth elements
East Pacific Rise, 920402

trace elements, 590666
86Sr/87Sr ratio, alteration, 920502

hydrothermal system
accumulation rate, metal, 340577
actinolite, Iceland, 830235
alteration, bulk chemical changes, 650654
basalt-seawater interaction, 830217
California, Gulf of, 641143
Costa Rica Rift Zone, 830237
basalt, 830239, 830250
evolution, 830293, 830294

East Pacific Rise
Pb isotope, 920392
sediments, 650380
Sr isotope, 920392

Galapagos Islands, hydrothermal mounds,
700361

Galapagos Spreading center, hydrothermal
deposits, 540339

geochemistry, 640713
California, Gulf of, 640695
Guaymas Basin, 640699, 640711, 640712,
640713

Guaymas Basin, 641143, 641144, 641165,
641166

lithology, 641144
mineralogy, 641144
oxygen isotope, 641144, 641146
two distinct systems, 641146, 641147,

641148, 641149, 641150
interstitial water, ridge crest, 920425
Mendoza Rise, petrology, 920613
metalliferous sediment, Eocene-Oligocene,

850798, 850799
ore, deposit, 540804
organic geochemistry, gas, 640726
Pacific Ocean SE
contamination, 920551
paleoceanography, 920597, 920598

hydrothermal system, seawater
East Pacific Rise
Pb isotope, 920391
Sr isotope, 920391

Galapagos Spreading center, formation,
540377

Pacific Ocean C, geochemistry, 850781
hydrothermal vein
California, Gulf of, basalt, 650530
geochemistry, carbonate, 390478
mineral, secondary
East Pacific Rise, 650646
Tamayo Fracture Zone, 650646

mineralogy, 340377
amygdule, 340377
aragonite, 340377
calcite, 340377
calcium carbonate, 340377
chalcopyrite, 340377
copper, 340377
iron-titanium oxide, 340378
maghemite, 340378
manganese, 340378
marcasite, 340379
pyrite, 340377
pyrrhotite, 340379
smectite, 340377
sulfur, 340377
titanomagnetite, 340378

hydrothermal vent
East Pacific Rise, hydrothermal

precipitate, 920383
hydrothermal deposits, origin, 540416
major element, 920369
Mid-Atlantic Ridge, temperature, 460389
mineral, secondary, 540812
Mn, hydrothermal, accumulation, 920586



430 Hydrotroilite

Mounds, nontronite, 540384
organic geochemistry, Guaymas Basin, 640945
Pacific Ocean E, ferrobasalt, 540845
Pacific Ocean NE, metal-rich basal

sediments, 630667
thermal conductivity, heat flow, 460389

hydrotroilite
ash, stratigraphy, 800845
Galapagos Spreading center, interstitial

water, 540392
geochemistry, Cenozoic sediments, 42B0591
Indian Ocean W, mineralogy, 150848
lithology, 430040, 430168

breccia, 130227
needles, 220017
ooze, 130262
ooze, foraminiferal, 130369, 130424,

130486
ooze, marl, 130064, 130227, 130423
ooze, nannofossil, 130264
sand, 130262

Mediterranean Sea, lithostratigraphy, 131027
hydroxide
Atlantic Ocean S, history, 740720
basement, opaque mineralogy, 370858
Bermuda Rise, basalt, 511202, 511211
Galapagos Spreading center, hydrothermal

deposits, 540343
geochemistry, Cenozoic sediments, 42B0551,

42B0587, 42B0594
heavy metals, Cenozoic sediments, 450350
Hess Rise, rocks, 620865
Hess Rise N, post-Jurassic, 620806
hydrothermal deposits, origin, 540415
isotopic study, interstitial water, 590636
mineral, opaque, petrology, 340358
Pacific Ocean NW, geochemical history,

620793, 620800
rare earth elements, 590653
uranium, distribution, 370553

hydroxy-carotenones, tetrapyrrole,
geochemistry, 640803

HYG element
trace elements
Goban Spur, 800944
normalized concentration, 660732

HYG elements, basalt, altered, geochemistry,
580833, 580839

hygromagmaphile element
Atlantic Ocean NC, heterogeneities, 820459
Azores, mantle, 820464
Barbados Ridge, basalt, 780404
basalt, 670567, 670568

Barbados Ridge, 780404
chemistry, 820035, 820037, 820038
Costa Rica Rift Zone, 830207, 830212
depletion, 650623, 820472
enrichment, 820472, 820475
midocean ridge, 820459, 820460, 820463,

820464
radiogenic trend, 820474
ratios, 820474, 820475

basalt, alkali, 820462
California, Gulf of, basalt, 650623
chondrites, 820461

concentration, 820461
classification by affinity for liquid,

820460, 820462
basalt, 820463, 820464
comparative geochemistry, 820460, 820462
hygromagmaphile degree, 820467

Cr, 820467
crust, oceanic, Costa Rica Rift Zone,

830187, 830196, 830197, 930192
depletion, East Pacific Rise, 650623
Dy, 820460

East Pacific Rise, 540725
basalt, 650623

fractionation, absence, 820460
niobium, 820460
Zr/Hf ratio, 820460

Galapagos Spreading center, 540725
geochemistry, 820475
Hayes Fracture Zone, boundary, 820645
Hf, 820460, 820461, 820464, 820467, 820468
La/Sm ratio, 820464, 820645
La/Ta ratio, 820463, 820467, 820645
basalt, 820469
mantle, 820468
models, 820467
variation, 820467

La/Ti ratio, 820464, 820465
lanthanite, 820460
lanthanum, 820468
lavas, 670570
LREE

depletion, 820467
enrichment, 820467

magma, enrichment, 820472
magmatic process models, 820463
mantle
heterogeneities, 820459
plume, 820464
source, 820463

Nb-Ta anomaly, 820464, 820645
Nb/Zr ratio, 820464, 820465
nickel, 820467
niobium, 820460, 820461, 820462, 820463,

820464, 820467
nonfractionation, 820475
Pb isotope, 820645
Sc, 820460
Siqueiros Fracture Zone, 540725
Sm, 820462, 820464
Sr isotope, 820464
Ta, 820460, 820461, 820462, 820464, 820467,

820468
Ta/Hf ratio, 820464, 820465
Ta/La ratio, 820645
Th, 820460, 820461, 820467, 820468
tholeiite, 820462
Ti, 820460, 820461, 820462, 820463, 820464,

820467
topographic high at zero age, 820645
trace elements

Goban Spur, 800943
high partition coefficient, 670567, 670568
transition series, 660732

U, 820460
V, 820460, 820461, 820463, 820467
volcanics, trace elements, 670567, 670570
Y, 820460, 820463, 820464, 820467
Zr, 820460, 820461, 820463, 820464, 820467

hygromagmatophile (HYG) elements, 490601,
490604, 490605, 540725, 540727, 540728,
540730, 540731, 540732, 690765

A12O3, 540727
alteration, effect, 540727
ash, 870684, 870685

Ce, 870684
cesium, 870684
hafnium, 870684
lanthanum, 840684
magma, 870684
Nankai Trough, 870684
Rb, 870684
tantalum, 870684
thorium, 870684
uranium, 870684
zirconium, 870684

basalt, 540727, 690751, 690758, 690760
Atlantic Ocean N, 540732

Barbados Ridge, 780404
California, Gulf of, 650592
geochemistry, 490601, 490605, 490607,
490609, 490611, 490618, 490621, 490622,
490623, 590759, 690770, 690771

basalt, altered
geochemistry, 580811, 580812, 580816,

580818, 580819, 580823, 580824, 580825,
580830, 580831, 580839

major element, 580875, 580877, 580881,
580882, 580884, 580889, 580890, 580891,
580892, 580830077hygromagmatophile (HYG)
elements

trace elements, 580873, 580874, 580875,
580877, 580881, 580882, 580884, 580889,
580890, 580891, 580892

basalt, depleted, 540730
basement

basalt, 490601, 490604, 490605, 490607,
490609, 490614, 490616, 490618, 490621,
490622, 490629, 490633, 490634

chemistry, 600622
geochemistry, 590743, 590745, 590746,

590747, 590748, 590749, 590750, 590751
California, Gulf of
basalt, 650632
Guaymas Basin, 650614, 650615, 650616,
650617, 650618

magma, 650632
cesium, 540727
chondrite, normalized, 540728
classification, 690770
clinopyroxene, 540727
cobalt contamination, 540732
crust, oceanic, depletion, 650623, 650624
crystallization, fractional, melting,

partial, 370539
East Pacific Rise, 540725, 540727
basalt, 650623
Siqueiros Fracture Zone, 540725

Fe2O3, 540727
flow unit, geochemistry, 490601, 490604,

490605, 490607
fractionation, 540728
Galapagos Spreading center, 540727

basalt, 540725
geochemistry, 600624, 650629, 650630

basalt, 650630
East Pacific Rise, 650630
Emperor Seamounts, 650630
FAMOUS area, 650630
hafnium, 650629, 650631
La/Ta ratio, 650630
labradorite, 650631
magma, 650628, 870699
mantle, 650630, 650632
Mid-Atlantic Ridge, 650630
Nb/Ta ratio, 650629
niobium, 650631
primordial chondritic earth material,
650629

rare earth elements, 650631
rare earth elements, light, 650630
ratio, 600624
REE, 650630
Reykjanes Ridge, 650630
samarium, 650631
tantalum, 650631
terbium, 650631
thorium, 650631
titanium, 650631
vanadium, 650631
volcanism, 870700
Y/Tb ratio, 650629
yttrium, 650631
zirconium, 650631
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geochemistry (Cont.)
Zr/Hf ratio, 650629

hafnium, 540727
invariant ratios, 690765
K20, 540727
La/Ta ratio, 540731, 540732
lapilli tuff, vitric, fractionation, 540731
low partition coefficient elements, 600661
boninite, 600662
chondrite, normalized, 600661, 600664
europium, 600664
FAMOUS area, 600662
fractionation, 600664
hafnium, 600661
liquid composition, 600664
melting, 600664
Mid-Atlantic Ridge, 600662
niobium, 600661, 600662
REE, 600662
shoshonitic affinities, 600664
tantalum, 600661, 600662
terbium, 600664
tholeiite, 600661
tholeiite, depleted, 600662
thorium, 600661
titanium, 600662
vanadium, 600664
yttrium, 600662
zirconium, 600661
Zr-Ti, 600664

magma chamber, 650628
geochemistry, 650628

major oxides, 540727
mantle, 540730
Atlantic Ocean N, 540732
derivation, 540732
differentiation, 540729
heterogeneity, 820459
source, 540731

mantle, primordial, 540732
ratio, 540731

mantle, upper, trace elements, 460249
Mariana Islands
basement, 600615
fore arc, 600620

Mariana Trench, 600620
Mariana Trough, 600614
melting, partial, 460249, 540730, 540732
metal, alkali, 540727
mineralogic facies comparison, lithogenous

material, 810708
minor element
East Pacific Rise, 650601, 650603,
650608, 650609, 650611, 650613, 650614

Tamayo Fracture Zone, 650601, 650603
Nb/Ta ratio, 540728, 540732
niobium, contamination, 540732
North Atlantic comparison, 540725
East Pacific Rise, 540725

Pacific Ocean W, 590751
plagioclase, 540727
ratio, basement, 490607, 490609, 490614,

490616, 490618, 490621, 490622
scandium, 540727
Siqueiros Fracture Zone, 540725, 540727
Galapagos Spreading center, 540725

Sm/La ratio, 540729
source composition, 540730
strontium, 540727
tantalum, contamination, 540732
terbium, 540727
tholeiite, magmatism, 540715
thorium, 540727
TiO2, 540727
titanium, hygromagmaphile behavior, 540729
trace elements, 540727, 650593, 650594,

690751, 690758, 690760
basalt, 810790
depletion, 810788
East Pacific Rise, 650594, 650601,

650603, 650608, 650609, 650611, 650613,
650614

geochemistry, 650628
Tamayo Fracture Zone, 650594, 650601,

650603
Thulean Volcanic Province, 810793

Y/La ratio, 540729, 540732
Y/Tb ratio, 540728, 540732
yttrium, 540727
zirconium, 540727
Zr/Hf ratio, 540728, 540732
Zr/Ti ratio, 540729

hypersalinity
Black Sea, interstitial water, 42B0648
Orca Basin, methane, 960777, 960779
Red Sea, dolomite, 230876, 230877

hypersthene, 180935, 180936, 180937, 180942,
180943, 411109

andesite, alkalic, 180937
ash, 561029
basalt

Blake Basin, 760715
geochemistry, 350331, 350333
petrology, 350331, 350333
pyroxene, 590699

basalt, alkali andesine, mineral
composition, 180943

basalt, altered
geochemistry, 580798, 580802
major element, 580875, 580883
trace elements, 580875, 580883

basalt, sparsely phyric, petrology, 540628
basement, 180937

petrology, 370700
Black Sea, sediments, 42B0378
boninite, classification, 600697, 600698
chemistry, bulk, 630705
coarse-grained rocks, gabbro, 370763, 370764
crystals, andesite, 180937
diagenesis, slope sediments, 840575
dispersal patterns, 350293, 350295
gabbro, petrography, 370763, 370764
Ganges Fan, sand, 220711
geochemistry, 370700
Japan Trench

ash, 561029
silt, 561005

lithologies, minor, tephra, vitric, 901483
lithology, 250145, 310136, 480179

sand, 130390
sandstone, 400069
shale, 400069

Lord Howe Rise, rhyolite, 210530
magma, 901164
mineral composition, 180937

basalt, alkali andesine, 180943
mineral, heavy
characteristics, 350293, 350295
Timor Trough, 270524

mineralogy, gabbro, 600588
phenocryst

andesite, 180937
conglomerate, andesitic, 300407

Rio Grande Rise, minor sediment components,
721015

Rockall Plateau, Paleogene sediments, 810653
sand

mineral, heavy, 180878, 180882
Pacific Ocean NW, 310508

sand, turbidite, mineralogy, 050536
sandstone, petrology, 180916
silt, mineral, heavy, 561005

Suiko Seamount, trace elements, 550560
tephra

chemistry, 901164
petrography, 901163

Timor Trough, ash, 271011
turbidite, mineral composition, 670538
volcanics, 180937

mineral composition, 180943
Wharton Basin, sand, 220711
xenocrysts, 180937

hypersthene, normative
basalt
geochemistry, 550599
petrology, 580854

basalt, altered, geochemistry, 580793,
580828, 580831, 580833

Hyuga Basin, 870005
imbricate thrust blocks, 870942
Kyushu-Palau Ridge, 870942
Nankai Trough
axis, 870942
geologic setting, 870910

trench fill, 870942


